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GENERAL INFORMATION 


This Chips Data Book provides the informa-- 
tion on physica! characteristics, size, geometry, 
pad layout, metallization and bonding tech- 
niques, needed by hybrid microcircuit manu- 
facturers to use these chips in their circuits. It 
presupposes that the electrical selection has been 
made and a specific device or electrical selection 


thereof has been determined. 


HOW TO USE THE CHIPS DATA BOOK 


STEP 1 Determine the standard device by 
JEDEC or Motorola part number that 
meets your electrical requirements. 
Motorola’s Semiconductor Data Li- 
brary, Selector Guides, Cross Refer- 
ences, Data Sheets, Handbooks, and 
Application Notes are complete and 
convenient sources of electrical selec- 
tion information. 


_STEP 2 Find the desired device by JEDEC or 
Motorola number in the Index. For 
discrete devices note the Product 
Family and geometry number. 


STEP 3 Turn to the Product Family section 
for specific information on chip layout, 
metallization, bonding, testing guide- 
lines, and ordering information. Dis- 
crete geometries within a Product 
Family are in alphanumeric sequence 
by geometry number; IC geometries 
are by device number. The table of 
contents on the first page of each 
chapter will assist in locating the infor- 
mation, 


STEP 4 See the following pages and specific 


Product Family sections for additional 
information on packaging, probe capa- 
bilities, quality assurance provisions, 


special features, Hi-Rel testing, visual 
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inspection, ordering, and non-standard 
process capabilities. 


STEP 5 Place order with your nearest Motorola 
Sales Office or franchised distributor. 


CHIP AVAILABILITY 


A great strength of Motorola’s chip program 
is the ability to draw from the vast classified 
wafer inventory for all standard products. The 
presence of this wafer inventory permits quick 
response to orders for most standard devices 
and for electrical selections from the standards. 

A wide variety of |C and discrete Flip Chips, 
designed specifically for use in hybrid circuits, 
are supplied by Motorola. See the Flip Chip 
section for complete information on these 
devices. 

Motorola is completely equipped with elec- 
trical, visual and environmental test equipment 
to provide chips and wafers qualified to the 
most stringent reliability requirements of Space 
and Military applications, 

Most of these chips are available to the user 
at any stage of processing from unscribed, class 
or sample-probed wafers, to fully tested, indi- 
vidual chips in Multi-Pak carriers. The processing 
stages for discrete chips are presented in the 
following Discrete Chip Processing Flow Chart. 
Integrated circuit Processing Flow is presented 
in the specific Product Family sections. 


THE MOTOROLA SEMICONDUCTOR 
DATA LIBRARY 





This reference library provides technical 
data on a wide variety of discrete devices. It is 
an ideal working tool for all designers and users 
of semiconductors. 

VOLUME 1 Includes complete data 
sheets for ElA-registered type numbers avail- 
able from Motorola up to 1N5000 and 2N5000., 

VOLUME 2 _ Includes complete data 
sheets for ElA-registered type numbers avail- 
able from Motorola from 1N5000 and 2N5000 
and up, plus 3N- and 4N-types. 

VOLUME 3 Includes complete specifica- 
tions for all Motorola discrete component non- 
registered device type numbers, 


$9.00/set 





VOL. 4 — MECL DATA BOOK 

This Data Book provides comprehensive 
specifications, and family systems characteris- 
tics of the MECL family of digital integrated 
circuits. Data sheets are included on MECL Ill 
and the popular MECL 10,000 family, plus 
information on compatible circuits, phase- 
locked loops and Motorola’s MIL-M-38510 
program. 


$3.00 





VOL. 5 — CMOS DATA BOOK 


Written with the very latest mid-'76 industry- 
wide B-Series CMOS specifications formulated 
under JEDEC cognizance, this all-CMOS (only 
CMOS) data book is the authoritative work in 
its field. : 

The book covers over 100 parts in the new 
Motorola B-Series, representing the broadest 
line of presently available B-Series CMOS in SSI, 
MSI and LSI complexities. It also features 
CMOS LSI circuits. In addition to data sheets, 
reliability and handling procedures and all the 
other reference material you’ve come to expect 
in Motorola data books, you'll find one section 
on “previews” of new devices. 


$2.50 
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VOL. 6 — LINEAR IC DATA BOOK 


This 847 page book includes master index, 
product highlights, selector guides, previews of 
new products, cross-reference, MIL-M-38510, 
data sheet specs, package information and ap- 
plication notes. All at your fingertips, in one 


handy volume! 


$3.00 





BIPOLAR SATURATED 
DIGITAL LOGIC BOOK 


This 200-page book provides selector guides, 
logic diagrams, and general family information 
on a wide variety of bipolar digital product 
lines. Included are TTL (including SUHL types), 
DTL, HTL, RTL, and Diode Arrays. A cross 
reference and a listing of devices included in 
Motorola’s MIL-M-38510 program add to the 
usefulness of this book. 


$1.50 


VOL. 7 — MOS. MEMORIES DATA BOOK 


This 320-page book presents technical infor- 
mation on all of Motorola’s broad, expanding 
MOS memory lines in data sheet format. NMOS 
and CMOS RAMs and ROMs are detailed, with 
selection guides for quick reference. In addi- 
tion, it includes applications and reliability in- 
formation together with the memories that are 
a part of Motorola’s M6800 Family for micro- 
computer systems. One chapter is devoted to 
the necessary information on memory inter- 
face. The book deals with those memories 
planned as well as those already available. 


$2.50 
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CHIP DESIGNATION SYSTEM 


The chips of all Motorola JEDEC devices and 
Motorola non-registered devices are designated 
by the letter C after the prefix. These chips are 
tested and or guaranteed to the published 
Motorola data sheet performance subject to 
probe limitations and qualifications detailed in 
each Product Family section. 

The chip designation system also includes 
each chip processing stage and works as follows: 


TABLE 1 — CHIP DESIGNATION EXAMPLES: 


Encapsulated Device Chip Device * Example of Chip Device with 
Designation Designation Typical Packaging Suffix (See Table 2) 
Discrete Devices 


2N2222 2NC2222 2N2222 (Multi-Pak; no quantity) 
MPSA92 MPSAC92 MPSAC92-2 (Multi-Pak; 100 chips) 
MJ3055 MJC3055 MJC3055-25 (Multi-Pak; 25 chips) 
1N749 41NC749 1INC749PV (Vial) 

MBD201 MBDC201 MBDC201PK (Vacu-Pak) — 








Integrated Circuits 


MC10101L MCC10101 MCC10101-1 (Multi-Pak, 10 chips) 
MCC5400 MC5400 MCC5400-2 (Multi-Pak, 100 chips) 


Wafer 
ary 


| casa | Mcwasaa | MCW4344 (IC Wafer) 





TABLE 2 — PACKAGING SUFFIX 


Discrete Products & Integrated Circuits (none) Muiti-pak, no quantity limitation, 100% 
, visual inspection to standard criteria of 
each Product Family. 

10 chips per Multi-pak; 100% visual 
100 chips per Multi-pak; 100% visual 
25 chips per Multi-pak; 100% visual 
400 chips per Multi-pak; 100% visual 



















Discrete Products only Multi-pak; any quantity per carrier, 100% 
visual per standard Product Family 
criteria to relaxed LTPD and/or lower 
power inspection 

Vial; sample visual 

Vacu-Pak; sample visual 

Wafer-Pak; class probed, unscribed wafer, 
sample visual 

Wafer-Pak; unit probed, unscribed wafer, 
sample visual 
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PROCESS 


DESCRIPTION 


RESULTING 


PRODUCT 


SHIPPING - 
CARRIER 


DISCRETE CHIP PROCESSING FLOW CHART 


Wafer Classification 
(Visual) 


Each wafer visually 
inspected by a 
qualified Q. C. in- 
spector to Motorola 
specification 
12M55254L or 
equivalent. Only 
wafers passing this 
inspection are ac- 
cepted for further 
processing. See 
Appendix A for 
details. 


All carriers are 
shipped with 
‘tamper-proof’ 
seals affixed by 
Q.A. personnel. 


See Appendix A 
for suggested 
incoming visual 
inspection. 


FIRST ORDER 
OPTION 


Wafer 
Class Probe 
(Electrical) 


At least 10 chips 
on each wafer are 
‘probed for DC pa- 

rameters. The 
wafer is then 
assigned for proc- 
essing toa 
specific device 
specification. 


Unscribed wafer 
visually in- 
spected, with 
statistically guar- 
anteed electrical 
performance. 
Priced ona 
wafer basis. 


Glass-Pak 
Wafer-Pak 
(W—Suffix) 
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- SECOND ORDER 
OPTION 


Wafer 


Unit Probe 
(Electrical) 


All chips on each 
wafer are probed 
for specific DC 
parameters, All 
electrical rejects 
are inked, 





Unscribed wafer, 
visually inspected; 
with guaranteed 
electrical per- 
formance. Priced 
according to the 
number of chips 
meeting electrical! 
specifications. 


Glass-Pak 
Wafer-Pak 
(WP —Suffix) 





Scribe 


Mylar and Freon 
are registered 
trademarks of 
E.1. DuPont 


DeNemours & Co. Inc. 


Break into Chips 





THIRD ORDER OPTION 


Break into 
Quarters on 
Mylar 


Each wafer is 
quartered and 
each quarter 
broken on a. 
sheet of mytar. 
Chips adhere to 
the mylar in their 
exact wafer or- 
ientation and 
position. Wafers 
are inspected 
visually for gross 
scribe damage. 


Scribed and 
broken quarter 
wafer, visually 
inspected, with 
guaranteed 
electrical per- 
formance. Priced 
on the number 
of chips meeting 
electrical 
specifications. 


Vacu-Pak 
(PK—Suffix) 





FOURTH ORDER OPTIONS 


The scribed wafer 
is broken into in- 
dividual chips and 
rejects are removed. 


Bulk Carrier Loading 
(Sample visual) 


Good chips are 
loaded into a 

vial using a vacuum 
needle. Visual in- 
spection is performed 
to Motorola 
specification 
12MRBO00104A or 
equivalent, 


Individual chips 
in vial with guar- 
anteed electrical 
performance. 
Priced on the 
number of chips. 


Freon-Pak 
Straw-Pak 


Vial-Pak 
(PV—Suffix) 








Individual 
Carrier Loading 
(100% visual) 


Good chips are 
loaded into a 
waffle type carrier 
using a vacuum 
needle. Visual in- 
spection is per- 
formed to Motorola 
specification 
12M54725F or 
equivalent. 


Individual chips in 
waffle type carrier 
with guaranteed 
electrical perfor- 
mance. Priced on the 
number of chips. 


Multi-Pak 









Wafer 


Filter Paper 
(Opaque) 













CHIP PACKAGING 


Motorola supplies chips in a variety of 
standard packages to handle the different pro- 
cessing stages and to accommodate customers 
with both large and small quantity requirements. 


WAFER PACKAGING 


FIGURE 1 — GLASS-PAK (Discrete Products only) 
(Wafer — Unscribed) 


Filter Paper (Opaque) 







evacuated and thermally sealed plastic bag. 





Clear, Heavy 
Plastic Bag 


FIGURE 2 — WAFER-PAK 
(Discrete Products and Integrated Circuits) 
(Wafer — Unscribed) 


Foam 


Mylar or filter paper 
Wafer 


Mylar or filter paper 


or damage to the wafer in shipment. 


190 


The unscribed wafer is held between two 
pieces of filter paper and is protected from 
breakage by the thick glass plate. The wafer and 
the glass plate are held together firmly in the 


Wafers are shipped between two layers of 
mylar of inert filter paper sandwiched between 
two layers of polyfoam pressed together in a 
plastic box. This technique prevents movement 


FIGURE 3 — VACU-PAK 9 (Discrete Products only) 
(Wafer-Scribed and Broken on Mylar) 


Each quarter wafer is scribed and broken’ on 
a sheet of mylar with the gold-backed side 
against the mylar. The chips stick to the mylar 
and maintain their exact wafer orientation and 
spacing. A maximum of four-quarter wafer 
sections are packaged as illustrated. The evac- 
uated plastic bag is thermally sealed, holds the 
contents securely, and allows no chip move- 
ment. See handling precautions for Vacu-Pak 
Carrier. 


Mylar 







Filter Paper 


VACU-PAK — HANDLING PRECAUTIONS 


Care must be exercised when opening the 
package to avoid disturbing the chips. The 
following procedure is recommended: 


STEP 1: Place the Vacu-Pak on a flat surface 


with the opaque filter paper side of 
the sandwich up and the mylar side 
down. 


STEP 2: With a sharp knife, cut through three 
sides of the top of the plastic bag so it 
can be carefully rolled back. Gently 
hold the top piece of filter paper in 
position as the bag is rolled back. 






ia oe ee Clear Heavy 


Plastic Bag 


Broken Wafer 


STEP 3: Roll back the filter paper on the top — 
layer of scribed and broken wafer 
quarters making sure no chips adhere 
to the filter paper. 


STEP 4: With tweezers grasp the uppermost 
mylar sheet and slide the exposed 
quarter wafer on to a grease plate, 
bonding platform or container for 
storage. Do not make waves in the 
mylar. 


STEP 5: Keep the mylar on a flat, smooth 
surface. Individual chips can be easily 
lifted off the mylar with a vacuum 
pick-up needle without disturbing the 


remaining chips. 
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BULK PACKAGING 


FIGURE 4 — VIAL-PAK (Discrete Products only) 


Foam or inert 
packing material 





The Vial-Pak is designed for the large quantity 
user. Chips are held in position with foam or 
inert packing material. 


FIGURE 5 — FREON VIAL (Zener Products only) 
(5000 Chips, Maximum) 


Freon Vial 


Chips 





Chips are protected from damage by being 
immersed in Freon TF. 

Freon TF (Trichlorotrifluoroethane) is non- 
flammable, non-explosive, exceptionally pure, 
chemically stable and low in toxicity. Freon TF 
leaves a residue-free surface when parts are dried 
at room temperature. To remove the chips pour 
the Freon TF through a piece of filter paper into 
a beaker or waste can. Chips will dry rapidly 
when left at room temperature. 


FIGURE 6 — STRAW-PAK (Discrete Products only) 


Straw Pak 
Via! 


Packing Material 
(Inert) 








The chips are contained in a section of straw 
which is placed ina plastic vial. Packing material 
as indicated prevents movement of the chips: 
and keeps the chips from being crushed by the 


top bend of the straw during packaging and 


subsequent opening and closing for inspection 
and use. 


an 


INDIVIDUAL PACKAGING | 


FIGURE 7 — MULTI-PAK 
(Discrete Products and Integrated Circuits) 


TOP VIEW | 
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eine CROSS SECTION 


COMPARTMENTED TRAY 
This is a 2x2” waffle type carrier with a 


separate hole for each chip, holding up to 400 
chips depending upon chip size. 


FIGURE 8 — M.E.S.A. PAK 
(Motorola Etched Strip Assembly) 
PLASTIC 


TAPE 
REEL 


CONTAINER 





PRE-BONDED 
ETCHED METAL 
TAPE 





Dice pre-bonded to an etched metal tape 
pattern. The M.E.S.A. method of chip mounting 
offers excellent heat conductivity away from 
the die. 

Consult factory for availability. 
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PROBE CAPABILITY 


Individual chips are tested to data sheet or 
negotiated specifications for dc parameters 
within the limitations of chip probe capabilities. 
The following table presents unit probe capa- 
bilities of equipment in use at this time. 


During unit probe, the desired tests and 
limits are programmed and ail chips on the 
entire wafer are probed. Chips failing any test 
are automatically inked as rejects. Parameters 


that are outside the accuracies or limits of the 
test equipment can often be guaranteed by 
correlating to measureable values. Wafers can be 
qualified to certain limits by encapsulating and 
measuring a sample of chips from the wafer on 
standard test set-ups. 

Ac parameters, switching and threshold (noise 
figure, power gain) tests cannot be performed 
directly on a chip in wafer form, but can be 
guaranteed on the basis of testing encapsulated 
samples from a wafer or fot. 


TABLE 3 — ELECTRICAL TEST CAPABILITY 
FOR PROBING OF BIPOLAR 
TRANSISTORS AND DIODE DISCRETE CHIPS 


All Breakdown Voltages 
All Leakage Currents 


Current Gain (hee 
All Saturation & ‘7on’’ Voltages 
Forward Voltages (V -) 





RELIABILITY AND QUALITY ASSURANCE 

Chip processing steps include several inde- 
pendent visual and electrical checks on the 
product by Quality Assurance (QA) personnel. 
Prior to shipment, a final QA examination of 
the product is performed to insure that all 
requirements of the purchase order are met. The 
total function of the Motorola Reliability and 
Quality Assurance (R and QA) organization is 
quite broad is presented in the Semiconductor 
Products Division R and QA Manual, which is 


0-500V 
100nA-1.5mA 
0-15,000 
0-10V 

0-25V 


10UA-150mMA 
0-500V 
100UA-500mA 
100UA-1.54 
0-150mA 


available upon request. . 
Integrated circuit chips are subjected to the 
same in-process controls as Motorola’s standard 
encapsulated devices. The chips processing and 
quality control requirements are designed to 
ensure reliability and performance of the finished 
product. A.C. and D.C. parameters which cannot 
be tested directly to limits and conditions as 
specified on standard data sheets, are guaranteed 
to an LTPD of 20/2. These quaranteed limits are 
valid only when the chips are properly assembled. 


TABLE 4 — STANDARD QA SAMPLING PLANS FOR DEVICE AND WAFERS 


Maximum Maximum 
Characteristic LTPD Sample Size Acceptance No. 


Visual and Mechanical 
Multi-Pak, Vial-Pak 
(100% Production Inspected) 





Glass-Pak and Vacu-Pak 





AC Electrical and Temperature Parameters 


Dc Electrical Parameters . 


RECOMMENDED INCOMING INSPECTION 
PROCEDURES 


Motorola assures that the devices will meet 
the customers’ incoming visual inspection when 
inspected to the visual criteria and LTPD limits 
specified. Inspection must be performed at the 
power and magnification indicated. Motorola 
guarantees dc parameters to LTPD limits 
specified. 


Return Components 


It is suggested that the customer perform 

incoming inspection in the following sequence: 
1. Visual 
2. Test de electrical parameters 

A. 1f the lot fails visual inspection, containers 
must be closed and secured and the entire lot 
returned to Motorola with a detailed inspec- 
tion report. In no case will Motorola accept 
rejected material that the customer has 
inspected 100%. Es 

B. After the lot has passed incoming visual 
inspection, samples are selected and sub- 
jected to electrical tests of the dc parameters. 
If samples do not pass the electrical tests, 
they shall be packaged separately and identi- 
fied with all the information from the 
original package of chips. The shipping 
‘container must be closed and secured. The 


entire lot together with the test samples and 
a detailed inspection report shall be returned 
to Motorola. In no case will Motorola accept 
rejected material that the customer has 
inspected 100%. 


Hi REL TESTING 


Chips and wafers can be qualified for ex- 
tremely critical applications by rigorous testing 
of encapsulated samples, tight 100% visual in- 
spection, SEM, strict process control and trace- 
ability to wafer and lot. 

Chips used in military or other highly reliable 
applications are tested by the Motorola OA 
personnel and conform to the following military 
specifications: 


MIL-C-45662 Calibration System 
Requirements 
MIL-I-45208 Inspection System 
Requirements 
MIL-M-38510 General Specifications for 
Microcircuits 
MIL-O-9858 Quality Program 
Requirements 
-MIL-S-19500 General Specifications for 
Semiconductor Devices 
MIL-S-883 Test Methods and Proce- 


dures for Microelectronics 








NOTES 
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KEY TO COLUMN IDENTIFICATION FOR 
DISCRETE DEVICE CHIPS 


Device Alternate : 
| Beco | crinmo. | Migrate | ramiy | fot. | cromety 
1 2 . 3 4 5 6 





Column 1 — Device Type 


Alphanumeric listing of nearly all discrete, encap- a ce rer eet pew 
sulated devices made by Motorola and with data 5 
sheets published by Motorola BE AE Transistor 
‘ SBD Schottky Barrier Low-Level 
. Diode 
Colunnn 2 Chip: Number SBR Schottky Barrier Rectifier 
Designation for the chip probed as closely as possi- SBS Silicon Bidirectional Switch 
ble to the data sheet of the Column 1 device. Refer (Trigger) 
to the Product Family sections and General Infor- SCR Silicon-Controlled Rectifier 
mation section for specific information on physical SST Small-Signal Transistor 
characteristics and probe limitations. SST(D) Dual Small-Signal Transistor 
SSTR Darlington Small-Signal Transistor 
Column 3 — Alternate Chip SUS Silicon Unidirectional Switch 
Designation of an alternate chip which could offer (Trigger) ; 
advantages over the Column 2 chip in areas of per- SWD Silicon Switching Diode 
formance, availability, physical characteristics or TO Abrupt Junction Tuning Diode 
price. Refer to the Product Family section for TD-D Monolithic Dual Diodes 
guidance. TDHA Hyper-Abrupt Junction Tuning 
Diodes 
Column 4 — Family Triac Bilaterial SCR 
- UST Unijunction Transistor (Trigger) 
The following abbreviations are used for discrete Zz Zener Voltage Regulator Diode 
devices; the page number for each family is listed ZCL Field-Effect Current Regulator 
on page 3-1. Diode 
Diac Bilateral Trigger ZREF Precision Voltage Reference 
FETJ Junction FET Diode (Zero TC) 
FETM MOSFET 
FETM(D) Dual MOSFET Column 5 — Polarity 
FETMDG Dual Gate MOSFET Shows polarity of transistors: N for NPN, or P for 
FETMQ Monolithic Quad MOSFET PNP. 
IRED Infrared-Emitting Diode 
PDD PIN Photodiode Detector PONS j=: Ceometty . 
“PDT Phototransistor Detector This number indicates a specific geometry which 
PDTR Photodarlington Detector is shown in alphanumeric order in the Product 
PIN PIN Switching Diode Family section. 


1M110ZS10,5 
thru 
1M200ZS10,5 
1N746.A 
1N747,A 
1N748,A 
1N749,A 
1N750,A 
IN751,A 
1N752,A 
1N753,A 
1N754,A 
1N755,A 
1N756,A 
1N757,A 
1N758,A 
1N759,A 
1N821,A 
1N823,A 
1N825,A 
1N827,A 
1N829,A 
1N914 
1N914A 
1N935,A,B 
thru 
1N939,A,B 
1N941,A,B 
thru 
1N945,A,B 
1N957,A,B 
1N958,A,B 
1N959,A.B 
1N960,A,B 
1N961,A,B 
1N962,A,B 
1N963,A,B 
1N964,A,B 
1N965,A.B 
1N966,A,B 
1N967,A,B 
1N968,A,B 
1N969,A,B 
1N970,A.B 
1N971,A,B 
1N972,A,.B 
1N973,A,B 
1N974,A,.B 
1N975,A.B 
1N976,A,B 
_1N977,A,B 
1N978,A.B 
1N979,A,B 
1N980,A.B 
1N981,A,B 
1N982,A4,8 
1N983,A,B 
1N984,A,.B 
1N985,A,B 
1N986,A,.B 
1N987,A,B 
1N988,A.B 
1N989,A.B 


ALPHANUMERIC INDEX 


1MC1102S10,5 
thru 
1MC100ZS10,5 
1NC746,A 
1NC747,A 
1NC748,A 
1NC749,A 
1NC750,A 
ANC751,A 
1NC752,A 
1NC753,A 
1NC754,A 
1NC755,A 
1NC756,A 
1NC757,A 
1NC758,A 
1NC759,A 
1NC821,A 
1NC823,A 
1NC825,A 
1NC827,A 
1NC829,A 
1NC914 
1NC914A 
CF 


CF 
CF 


CF 
1NC957,A,B 
1NC958,A,B 
1NC959,A,B 
1NC960,A,B 
1NC961,A,B 
1NC962,A,B 
1NC963,A,B 
1NC964,A,B 
1NC965,A,B 
1NC966,A,B 
1NC967,A,B 
1NC968,A,B 
1NC969,A,B 
1NC970,A,B 
1NC971,A,B 
1NC972,A,B 
1NC973,A,B 
1NC974,A,B 
1NC975,A,B 
1NC976,A,B 
1NC977,A,B 
1NC978,A,B 
1NC979,A,B 
1NC980,A,B 
1NC981,A,B 
1NC982,A,B 
1NC983,A,B 
1NC984,A,B 
1NC985,A,B 
1NC986,A,B 
1NC987,A,B 
1NC988,A,B 
1NC989,A,B 


Alternate 
Chip 


M2ZC3.3A10,5 
MZC3.6A10,5 
MZC3.9A10,5 
MZC4.3A10,5 


MZC4.7A10,5 . 


MZC5.1A10,5 
MZC5.6A10,5 
MZC6.2A10,5 
MZC6.8A10,5 
MZC7.5A10,5 
MZC8.2A10,5 
MZC9.1A10,5 
MZC10A10,5 

MZC12A10,5 


MZC6.8A10,5 
MZC7.5A10,5 
MZC8.2A10,5 
MZC9.1A10,5 
MZC10A10,5 
MzZC11A10,5 
MZC12A10,5 
MZC13A10,5 
MZC15A10,5 
MZC16A10,5 
MZC18A10,5 
MZC20A10,5 
MZC22A10,5 
MZC24A10,5 
MZC27A10,5 
MZC30A10,5 
MZC33A10,5 
MZC36A10,5 
MZC39A10,5 
MZC43A10,5 
MZC47A10,5 
MZC51A10,5 
MZC56A10,5 
MZC62A10,5 
MZC68A10,5 
MZC75A10,5 
MZC82A10,5 
MZC91A10,5 
MZC100A10,5 
MZC110A10,5 
MZC120A10,5 
MZC130A10,5 
MZC150A10,5 


1M1102ZS10,5 - 1N989,A,B 
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Geometry 
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1N990,A,B - 1N4569,A 


Device 
Type 


1N990,A,B 
1N991,A,B 
1N992,A,B 
1N2804,A,B 
thru 
1N2846,A,B 
1N2970,A,B 
thru 
1N3015,A,B 
1N3016,A 
thru 
1N3051,A 
1N3305,A,B 
thru 
1N3350,A,B 
1N3600 
1N3785,A,B 
thru 
1N3820,A4,B 
1N3821,A 
thru 
1N3830,A 
1N3993,A 
thru 
1N4000,A 
1N4099 
1N4100 
1N4101 
1N4102 
1N4103 
1N4104 
1N4105 
1N4106 
1N4107 
1N4108 
1N4109 
1N4110 
1N4111 
1N4112 
1N4113 
1N4114 
1N4115 
1N4116 
1N4117 
1N4118 
1N4119 
1N4120 
1N4121 
1N4122 
1N4123 
1N4124 
1N4125 
1N4126 
1N4127 
1N4128 
1N4129 
1N4130 
1N4131 
1N4132 
1N4133 
1N4134 
1N4135 
1N4370.A 
1.N4371,A 
1N4372,A 
1N4549,A,B 
- thru 
1N4564 
1N4565,A 
1N4566,A 
1N4567,A 
1N4568,A 
1N4569,A 


1NC999,A,B 
1NC991,A,B 
1NC992,A,B 


CF 


CF 
CF 


CF 
CF 


CF 
CF 


CF 
1NC3600 
CF 


CF 
CF 


CF 
CF 


CF 
1NC4099 
1NC4100 
1NC4101 
1NC4102 
1NC4103 
1NC4104 
1NC4105 
1NC4106 
1NC4107 
1NC4108 
1NC4109 
1NC4110 
1NC4111 
1NC4112 
1NC4113 
1NC4114 
1NC4115. 
1NC4116 
1NC4117 
1NC4118 
1NC4119 
1NC4120 
1NC4121 
1NC4122 
1NC4123 
1NC4124 
1NC4125 
1NC4126 
1NC4127 
1NC4128 
1NC4129 
1NC4130 
1NC4131 
1NC4132 


~1NC4133 


1NC4134 
1NC4135 
1NC4370,A 
1NC4371,A 
1NC4372,A 


Alternate 


Chip 


MZC160A10,5 
M2C180A10,5 
MZC200A10,5 


MZC6.8B5 
MZC7.5B5 
MZC8.2B5 
MZC8.7B5 
MZC9.1B5 
MZC10B5 
MZC11B5 
MZC12B5 
MZzZC13B5 
MZC14B5 
MZC15B5 
MZC16B5 
MZC17B5 
MZC18B5 
MZC19B5 
MZC20B5 
MZC22B5 
MZC24B5 
MZC25B5 
MZC27B5 
MZC28B5 
MZC30B5 
MZC33B5 
MZC36B5 
MZC39B5 
MZC43B5 
MZC47B5 
MZC51B5 
MZC56B5 
MZC60B5 
MZC62B5 
MZC68B5 
MZC75B5 
MZC82B5 
MZC87B5 
MZC91B5 
MZC100B5 
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1N4570,A - 1N5264,A,B 


Device Alternate 
Type Chip 


1N4570,A 
1N4571,A 
1N4572,A 
1N4573,A 
1N4574,A 
1N4575,A 
1N4576,A 
1N4577,A 
1N4578,A 
1N4579,A 
1N4580,A 
1N4581,A 
1N4582,A 
1N4583,A 
1N4584,A 
1N4728,A 1N4728,A 
thru thru 
1N4764,A 1NC4764,.A 
1N4765,A 1NC4765,A 
thru thru 
1N4784,A 1NC4784,A ; F 
1N4896,A 1NC4896,A F 
thru thru 
1N4932,A 1NC4932,A F 
1N5139,A MVC5139,A VL19-30 
thru thru 
1N5148,A MVC5148,A VL19-30 
1N5159 
1N5160 
1N5221, 
1N5222, 
1N5223 
1N5224 
1N5225 
1N5226 
1N5227 
1N5228 
41N5229 
1N5230 
1N5231 
1N5232 
1N5233 
1N5234, 
1N5235 
1N5236 
.1N5237 
1N5238 
1N5239 
1N5240 
1N5241 
1N5242 
1N5243, 
1N5244, 
1N5245 
1N5246 
1N5247 
1N5248 
1N5249 
1N5250 
1N5251 
1N5252 
1N5253 
1N5254, 
1N5255 
1N5256 
1N5257, 
1N5258 
1N5259 
1N5260, 
1N5261, 
1N5262, 
1N5263, 
1N5264, 





no On nUAATNAUANANANA NTA 


1NC5221,A,B MZC2.4A10,5 
1NC5222,A,B MZC2.5A10,5 
1NC5223,A,B MZC2.7A10,5 
1NC5224,A,B MZC2.8A10,5 
B 
B 


’ 


s 
’ 
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1NC5225,A, MZC3.0A10,5 
1NC5226,A, MZC3.3A10,5 
1NC5227,A,B MZC3.6A10,5 
1NC5228,A,B MZC3.9A10,5 
1NC5229,A,B MZC4.3A10,5 
B 
B 


. 
s 


. 
. 
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1NC5230,A, MZC4.7A10,5 
1NC5231,A, MZC5.1A10,5 
1NC5232,A,B MZC5.6A10,5 
1NC5233,A,B MZC6.0A10,5 
1NC5234,A,B MZC6.2A10,5 
1NC5235,A,B MZC6.8A10,5 
1NC5236,A,B MZC7.5A10,5 
1NC5237,A,B MZC8.2A10,5 
1NC5238,A,B MZC8.7A10,5 
1NC5239,A,B MZC9.1A10,5 
1NC5240,A,B MZC10A10,5 
1NC5241,A,B MZC11A10,5 
1NC5242,A,B MZC12A10,5 
1NC5243,A,B MZC13A10,5 
1NC5244,A,B MZC14A10,5 
1NC5245,A,B MZC15A10,5 
1NC5246,A,B_. MZC16A10,5 
1NC5247,A,B MZC17A10,5 
1NC5248,A,B MZC18A10,5 
1NC5249,A,B MZC19A10,5 
1NC5250,A,B MZC20A10,5 
1NC5251,A,B MZC22A10,5 
1NC5252,A,B MZC24A10,5 
1NC5253,A,B MZC25A10,5 
1NC5254,A,B MZC27A10,5 
1NC5255,A,B MZC28A10,5 
1NC5256,A,B MZC30A10,5 
1NC5257,A,B MZC33A10,5 
1NC5258,A,B MZC36A10,5 
1NC5259,A,B MZC39A10,5 
1NC5260,A,B MZC43A10,5 
1NC5261,A,B MZC47A10,5 
1NC5262,A,B MZC51A10,5 
’ 1NC5263,A,B MZC56A10,5 
1NC5264,A,B MZC60A10,5 © 
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_ 1N5265,A,B - 1N5818 


Device 
Type 


1N5265,A, 
1N5266,A, 
1N5267,A, 
1N5268,A, 
1N5269,A, 
1N5270,A, 
1N5271,A, 
1N5272,A, 
1N5273,A, 
1N5274,A, 
1N5275,A, 
1N5276, 


. 


oY 


. 


. 


- 


A 
1N5277,A, 
1N5278,A 
1N5279,A, 
1N5280,A, 
1N5281,A, 
1N5283 

thru 
1N5314 
1N5333,A,B 

thru 
1N5388,A,B 


. 


1NC5265,A,B 
1NC5266,A,B 
1NC5267,A,B 
1NC5268,A,B 
1NC5269,A,B 
1NC5270,A,B 
1NC5271,A,B 
1NC5272,A,B 
1NC5273,A,B 
1NC5274,A,B 
1NC5275,A,B 
1NC5276,A,B 
1NC5277,A,B 
1NC5278,A,B 
1NC5279,A,B 
1NC5280,A,B 
1NC5281,A,B 
1NC5283 
thru 
1NC5314 
CF 


Alternate 
Chip 


MZC62A10,5 
MZC68A10,5 
MZC75A10,5 
MZC82A10,5 
MZC87A10,5 
MZC91A10,5 
MZC100A10,5 
MZC110A10,5 
MZC120A10,5 
MZC130A10,5 
MZC140A10,5 
MZC150A10,5 
MZC160A10,5 
MZC170A10,5 
MZC180A10,5 
M2ZC190A10,5 
MZC200A10,5 
CF 


CF 


N 
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Geometry 
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F Cc 
1N5441A, B, C MVC5441A, B, C VL44-59 
thru thru 
1N5456A, B, C MVC5456A, B, C VL44-59 
1IN5461A, B, C MVC5461A, B, C VL44-59 


thru 


1N5476A, B, C 


1N5518,A,B 
1N5519,A,B 
1N5520,A,B 
1N5521,A,B 
1N5522,A,B 
1N5523,A,B 
1N5524,A,B 
1N5525,A,B 
1N5526,A,B 
1N5527,A,B 
1N5528,A,B 
1N5529,A,B 
1N5530,A,B 
1N5531,A,B 
1N5532,A,B 
1N5533,A,B 
1N5534,A,B 
1N5535,A,B 
1N5536,A,B 
1N5537,A,B 
1N5538,A,B 
1N5539,A,B 
1N5540,A,8 
1N5541,A,B 
1N5542,A,B 
1N5543,A,B 
1N5544,A,B 
1N5545,A,B 
1N5546,A,B 
1N5758 
1N5758A 
1N5759 
1N5759A 
1N5760 
1N5760A 
1N5761 
1IN5761A 
1N5762 
1N5762A 
1N5779 
thru 

1N5793 
1N5817 
1N5818 


thru 


MVC5476A, B, C 
1NC5518,A,B. 


1NC5519,A,B 
1NC5520,A,B 
1NC5521,A,B 
1NC5522,A,B 
1NC5523,A,B 
1NC5524,A,B 
1NC5525,A,B 
1NC5526,A,B 
1NC5527,A,B 
1NC5528,A,B 
1NC5529,A,B 
1NC5530,A,B 
1NC5531,A,B 
1NC5532,A,B 


1NC5533,A,B | 


1NC5534,A,B 
1NC5535,A,B 
1NC5536,A,B 
1NC5537,A,B 
1NC5538,A,B 
1NC5539,A,B 
1NC5540,A,B 
1NC5541,A,B 
1NC5542,A,B 
1NC5543,A,B 
1NC5544,A,B 
1NC5545,A,B 
1NC5546,A,B 
1NC5758 


1NC5759 
1NC5760 
1NC5761 
1NC5762_ 


1NC5817 
1NC5818 


MZC3.3A10,5 
MZC3.6A10,5 
MZC3.9A10,5 
MZC4.3A10,5 
MZC4.7A10,5 
MZC5.1A10,5 
MZC5.6A10,5 
MZC6.2A10,5 
MZC6.8A10,5 
MZC7.5A10,5 
MZC8.2A10,5 
MZC9.1A10,5 
MZC10A10,5 
MZC11A10,5 
M2ZC12A10,5 
MZC13A10,5 
MZC14A10,5 
MZC15A10,5 
MZC16A10,5 
M2ZC17A10,5 
MZC18A10,5 
MZC19A10,5 
MZC20A10,5 
MZC22A10,5 
MZC24A10,5 
MZC25A10,5 
MZC28A10,5 
MZC30A10,5 
MZC33A10,5 


1NC5758 
1NC5759 
1NC4760 
1NC5761 
1NC5762 


NNNNNNNNNNNNNNNNNNNNNNNNNNNNNG 


VL44-59 
B-A 


ef tf ft f 8 ft 8 Ft 4 ot Ft 
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TL51/53 
TL51/53 
TL51/53 
TL51/53 
TL51/53 
TL51/53 
TL51/53 
TL51/53 
TL51/53 
TL51/53 





1N5820 
1N5821 
1N5823 
1N5824 
1N5825 
1N5826 
1N5827 
1N5828 
1N5829 
1N5830 
1N5831 
1N5832 
1N5833 
1N5834 
1N5837, 
1N5838, 
1N5839, 
1N5840 
1N5841 
1N5842 
1N5843, 
1N5844 
1N5845, 
1N5846 
1N5847 
1N5848 
1N5849 
1N5850 
1N5851 
1N5852 
1N5853 
1N5854 
1N5855 
1N5856 
1N5857 
1N5858 
1N5859 
1N5860 
1N5861 
1N5862 
1N5863 
1N5864, 
1N5865 
1N5866 
1N5867 
1N5868 
1N5869 
1N5870, 
1N5871 
1N5872 
1N5873 
1N5874, 
1N5875 
1N5876 
1N5877 
1N5878 
1N5879, 
1N5880, 
1N5881 
1N5882 
1N5883 
1N5884 
1N5885 
1N5886 
1N5887 
1N5888 
1N5889 
1N5890 
1N5891, 
1N5892, 
1N5893, 
1N5894, 
1N5895, 


” 


>>>> 


ie 


. 


” 


Se SS . sos 
< s os oes 


. 
. 


t fees) 


ses ss 8s ye es se se eis 
sos F ss 8 8 8s sos 


. 


DES-DDOS EDD DDD DD DODD ODD DDS DDS DO DS DO DDS DDS SO DOD SO DDS SD DS >HHO SS DO DSS DD 


a 


- 


’ 


. 


” 


. 


’ 


. 
. 


. 


’ 


. 


. 
s 


’ 


a 


. 


. 


. 


. 


. 
. 


. 


aos 
s 


. 
s 


wos 
5 


s 


. 


eRe Re Ree ReReReRe Re ReRs BeBe BeBe BeBe Me Be Mes) 


7 


1NC5820 
1NC5821 
1NC5826 
1NC5827 

CF 
1NC5826 
1NC5827 

CF 
1NC5832 
1NC5833 

CF 
1NC5832 
1NC5833 

CF 
1NC5837,A,B 
1NC5838,A,B 
1NC5839,A,B 
1NC5840,A,B 
1NC5841,A,B 
1NC5842,A,B 
1NC5843,A,B 
1NC5844,A,B 
1NC5845,A,B 
1NC5846,A,B 
1NC5847,A,B 
1NC5848,A,B 
1NC5849,A,B 
1NC5850,A,B 
1NC5851,A,B 
1NC5852,A,B 
1NC5853,A,B 
1NC5854,A,B 
1NC5855,4,B 
1NC5856,A,B 
1NC5857,A,B 
1NC5858,A,B 
1NC5859,4,B 
1NC5860,A,B 
1NC5861,A,B 
1NC5862,A,B 
1NC5863,A,B 
1NC5864,A,B 
1NC5865,A,B 
1NC5866,A,B 
1NC5867,A,B 
1NC5868,A,B 
1NC5869,A,B 
1NC5870,A,B 
1NC5871,A,B 
1NC5872,A,B 
1NC5873,A,B 
1NC5874,4,B 
1NC5875,4,B 
1NC5876,A,B 
1NC5877,A,B 
1NC5878,A,B 
1NC5879,A,B 
1NC5880,A,B 
1NC5881,A,B 
1NC5882,A,B 
1NC5883,A,B 
1NC5884,A,B 
1NC5885,A,B 
1NC5886,A,B 
1NC5887,A,B 
1NC5888,A,B 
1NC5889,A,B 


1NC5890,A,B © 


1NC5891,A,B 
1NC5892,A,B 
1NC5893,A,B 
1NC5894,A,B 
1NC5895,A,B 


Alternate 
Chip 


MZC2.4A10,5 
MZC2.5A10,5 
MZC2.7A10,5 
MZC2.8A10,5 
MZC3.0A10,5 
MZC3.3A10,5 
MZC3.6A10,5 
MZC3.9A10,5 
MZC4.3A10,5 
MZC4.7A10,5 
MZC5.1A10,5 
MZC5.6A10,5 
MZC6.0A10,5 
MZC6.2A10,5 
MZC6.8A10,5 
MZC7.5A10,5 
MZC8.2A10,5 
MZC8.7A10,5 
MZC9.1A10,5 
MZC10A10,5 
MZC11A10,5 
MZC12A10,5 
MZC13A10,5 
MZC14A10,5 
MZC15A10,5 
MZC16A10,5 
MZC17A10,5 
M2ZC18A10,5 
MZC19A10,5 
MZC20A10,5 
MZC22A10,5 
MZC24A10,5 
MZC25A10,5 
MZC27A10,5 
MZC28A10,5 
MZC30A10,5 
MZC33A10,5 
MZC36A10,5 
MZC39A10,5 
MZC43A10,5 
MZC47A10,5 
MZC51A10,5 
MZC56A10,5 
MZC60A10,5 
MZC62A10,5 
MZC68A10,5 
MZC75A10,5 
MZC82A10,5 
MZC87A10,5 
MZC91A10,5 


MZC100A10,5 
MZC110A10,5 
M2ZC120A10,5 
MZC130A10,5 
MZC140A10,5 
MZC150A10,5 
MZC160A10,5 
MZC170A10,5 
MZC180A10,5 


9-7 
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1N5820 - 1N5895,A,B 


Geometry 


PPPS PEPE SEP E SEE YOEYE EOS EYEE EYEE DY YEY SYS SED YOY YEP YY YOY YY YY yYyYyYyYY 





1N5896,A,B - 2N706B 


Device ‘ Alternate : 
er Chip fimiy |r | eer 


1NC5896,A,B MZC190A10,5 
1NC5897,A,B MZC200A10,5 





QO aPrp 


MZC2.4A10,5 
MZC2.7A10,5 
MZC3.0A10,5 
MZC3.3A10,5 
MZC3.6A10,5 
MZC3.9A10,5 
MZC4.3A10,5 
MZC4.7A10,5 
MZC5.1A10,5 
MZC5.6A10,5 
MZC6.2A10,5 
MZC6.8A10,5 
MZC7.5A10,5 
MZC8.2A10,5 
MZC9.1A10,5 
MZC10A10,5 
MZC11A10,5 
MZC12A10,5 
MZC13A10,5 
MZC15A10,5 
MZC16A10,5 
MZC18A10,5 
MZC20A10,5 
MZC22A10,5 
MZC24A10,5 
MZC27A10,5 
MZC30A10,5 
MZC33A10,5 
MZC36A10,5 
MZC39A10,5 
MZC43A10,5 
MZC47A10,5 
MZC51A10,5 
MZC56A10,5 
MZC62A10,5 
MZC68A10,5 
MZC75A10,5 
MZC82A10,5 
MZC91A10,5 
MZC100A10,5 
MZC110A10,5 
MZC120A10,5 
MZC130A10,5 
MZC150A10,5 
MZC160A10,5 
MZC180A10,5 
MZC200A10,5 


bbb -b-b-B-b-b-b-b-b-S-b-b-b bbb 


DODDS SDE DOS LS EELS SO DSSS) 


DDWDDDNDODVDDDDDDDDDDWODDDVDDTODDVDDDDODWDOWDHWDNDDDDOWDOD 
b>S>D>Y 


” 
NN Ee OA a Se Se Se eS ee EN eS NNN 


2NC657 

2NC657 

2NC681 MCRC3201 
2NC682 MCRC3201 
2NC683 MCRC3201 
2NC684 MCRC3202 
2NC685 MCRC3202 
2NC686 MCRC3203 
2NC687 MCRC3203 
2NC688 MCRC3204 
2NC689 MCRC3205 
2NC690 MCRC3206 
2NC691 MCRC3207 
2NC692 MCRC3207 

2NC697 


nnn 
Q00 
po lee oie e] 


2NC697 
2NC2102 
2NC706B 
2NC706 
2NC706B 
2N706B 2NC706B 


Device . 


2N708 
2N718 
2N718A 
2N720 
2N720A 
2N721 
2N722 
2N726 
2N731 
2N735 
2N736 
2N739 
2N740 
2N743 
2N744 
2N753 
2N834 
2N835 
2N840 
2N841 
2N869 
2N869A 
2N871 
2N910 
2N911 
2N914 
2N915 
2N916 
2N917 
2N918 
2N929 
2N930 
2N930A 
2N956 
2N978 
2N995 
2N996 
2N1131 
2N1131A 
2N1132 
2N1132A 
2N1420 
2N1595 
2N1596 
2N1597 
2N1598 
2N1599 
2N1613 
2N1708 
2N1711 
2N1842,A 
2N1843,A 
2N1844,A 
2N1845,A 
2N1846,A 
2N1847,A 
2N1848,A 
2N1849,A 
2N1850,A 
2N1890 
2N1893 
2N1959 
2N1983 
2N1984 
2N1990 
2N1991 
2N2102 
2N2192 
2N2192A 
2N2192B 
2N2193 
2N2193A 
_2N2194 


2NC708 
2NC1613 
2NC1613 


2NC720A 


2NC740 
2NC740 


2NC2369 
MPSC834 
2NC835 


2NC869A 
2NC910 


2NC914 
2NC915 


2NC917 
2NC918 
2NC929 
2NC930 
2NC930A 
2NC1711 


2NC1131A 
2NC1131A 
2NC1132A 
2NC1132A 


2NC1595 
2NC1596 
2NC1597 
2NC1598 
2NC1599 
2NC1613 


2NC1711 
2NC1842,A 
2NC1843,A 
2NC1844,A 
2NC1845,A 
2NC1846,A 
2NC1847,A 
2NC1848,A 
2NC1849,A 
2NC1850,A 
2NC1890 
2NC720A 


2NC1991 
2NC2102 


2NC2193A 


Alternate 


Chip 


2NC720A 


2NC2906 
2NC2906 
2NC869A 
2NC2221A 
2NC720A 


2NC3020 


2NC706B 
2NC3011 


2NC720A 
2NC740 
2NC3250A 


2NC2102 
2NC910 


2NC915 


2NC2906A 
2NC3251 
2NC869A 


2NC2222 

MCRC6391 
MCRC6391 
MCRC6392 
MCRC6393 
MCRC6394 


2NC2319 


MCRC3201 
MCRC3201 
MCRC3201 
MCRC3202 
MCRC3202 
MCRC3203 
MCRC3203 
MCRC3204 
MCRC3205 


2NC5859 
2NC2221A 
2NC2222 
2NC3114 


2NC2193A 
2NC2193A 
2NC2193A 
2NC2193A 


2NC2193A 


2N708 - 2N2194 


jFamiy | pot | examen 


Z2VGVVVVVSSZSS2222 222220902 2222222222 209002Z22z22 


2222222022 2222 





2N2194A - 2N2857 


Device Alternate : 
| twice | einwo, | Agra | ramiy | ot | oomenry 


2N2194A 2NC2193A 
2N2194B 2NC2193A 
2N2195 2NC2193A 
2N2195A 2NC2193A 
2N2195B 2NC2193A 
2N2206 2NC753 
2N2218 2NC2221A 

2N2218A 2NC2221A 

2N2219 2NC2222 

2N2219A | 2NC2222A 

2N2221 2NC2221A 

2N2221A 2NC2221A 

2N2222 2NC2222 

2N2222A 2NC2222A 

2N2224 2NC2221A 
2N2242 2NC708 
2N2270 2NC2270 

2N2297 2NC3020 
2N2319 2NC2319 

.2N2322 2NC2322 MCRC6381 
2N2323 2NC2323 MCRC6381 
2N2324 2NC2324 MCRC6381 
2N2325 2NC2325 MCRC6382 
2N2326 2NC2326 MCRC6382 
2N2327 2NC2327 MCRC6383 
2N2328 2NC2328 MCRC6383 
2N2329 2NC2329 MCRC6384 
2N2330 2NC2330 

2N2331 2NC2331 

2N2368 2NC2368 

2N2369 2NC2369 

2N2369A 2NC2369A 

2N2405 2NC2405 

2N2410 2NC5859 
2N2476 2NC5859 
2N2477 2NC5859 
2N2481 2NC2481 

2N2483 2NC2483 

2N2484 2NC2484 

2N2501 2NC2501 

2N2537 2NC5859 
2N2538 2NC5859 
2N2539 2NC2539 

2N2540 2NC2540 

2N2573 2NC2573 MCRC3201 
2N2574 2NC2574 MCRC3201 
2N2575 2NC2575 MCRC3201 
2N2576 2NC2576 MCRC3202 
2N2577 2NC2577 MCRC3203 
2N2578 2NC2578 MCRC3204 
2N2579 2NC2579 MCRC3205 
2N2608 2NC2608 

2N2609 2NC2609 

2N2646 2NC2646 

2N2647 2NC2647 

2N2695 2NC3673 
2N2696 2NC2907 
2N2710 2NC3014 
2N2716 MPSC2716 
2N2788 2NC2222 
2N2789 2NC2222A 
2N2790 2NC697 
2N2791 | 2NC2221A 
2N2792 2NC2222 
2N2800 2NC1132 
2N2801 2NC2907 
2N2837 2NC2907 
2N2838 2NC2907 
2N2845 2NC2221A 
2N2846 2NC5859 
2N2847 2NC2221A 
. 2N2848 2NC5859 
2N2857 2NC2857 


2222222222222 222222 


222222222222 22222 


ZZZ2Z2Z2Z200vVZzZz2z22z22zZz00 





2N2894 
2N2895 
2N2896 
2N2897 
2N2904 
2N2904A 
2N2905 
2N2905A 
2N2906 
2N2906A 
2N2907 
2N2907A 
2N2923 
2N2924 
2N2925 
2N2926 
2N2944 
2N2945 
2N2945A 
2N2946 
2N2946A 
2N2951 
2N2952 
2N2958 
2N2959 
2N3009 
2N3010 
2N3011 
2N3012 
2N3013 
2N3014 
2N3015 
2N3019 
2N3020 
2N3036 
2N3053 
2N3053A 
2N3054A 
2N3055 
2N3072 
2N3073 
2N3081 
2N3110 
2N3114 
2N3115 
2N3116 
2N3120 
2N3121 
2N3133 
2N3134 
2N3135 
2N3136 
2N3137 
2N3209 
2N3210 
_2N3211 
2N3227 
2N3244 
2N3245 
2N3248 
2N3249 
2N3250 
2N3250A 
2N3251 
2N3251A 
2N3252 
2N3253 
2N3295 
2N3298 
2N3299 
2N3300 
2N3301 
2N3302 


2NC2894 


2NC2896 
2NC2896 
2NC2906A 
2NC2906A 
2NC2907 
2NC2907A 
2NC2906A 
2NC2906A 
2NC2907 
2NC2907A 


2NC2944 
2NC2945 
2NC2945A 
2NC2946 
2NC2946A 
2NC2951 
2NC2951 


2NC3011 


2NC3013 
2NC3014 


2NC3019 
2NC3020 - 


2NC3053 
2NC3053A 
2NC3054A 
2NC3055 
2NC3073 
2NC3073 


2NC3110 
2NC3114 


2NC3137 


2NC3227 
2NC3244 
2NC3245 


2NC3250A 
2NC3250A 
2NC3251 
2NC3251A 
2NC3252 
2NC3253° 
2NC3295 


Alternate 
Chip 


2NC2102 


MPSC2923 
MPSC2924 
MPSC2925 
MPSC2923/4/5 


2NC2221A 


2NC2222 
2NC3013 
2NC3011 


2NC869A 


2NC5859 


2NC3053 


2NC2906A 


2NC2221A 
2NC2222 
2NC2906A 
2NC2907 
2NC2906A 
2NC2907 
2NC2906A 
2NC2907 


2NC869A 
2NC708 
2NC3013 


2NC869A 
2NC3251 


2NC2369 

2NC2221A 
2NC2222A 
2NC2221A 
2NC2222A 


-2N2894 - 2N3302 


P 
N 
N 
N 
P 
P 
P 
P 
P 
Pp 
p 
Pp 
N 
N 
N 
N 
Pp 
P 
P 
P 
Pp 
N 
N 
N 
N 
N 
N 
N 
P 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
P 
P 
P 
N 
N 
N 
N 
P 
P 
P 
P 
P 
P 
N 
P 
N 
N 
N 
P 
P 
) 
Pp 
P 
P 
P 
P 
N 
N 
N 
N 
N 
N 
N 
N 


Geometry 





2N3303 - 2N3706 


Device Alternate 
Type Chip 


Geometry 


2N3303 2NC3303 

2N3307 2NC3307 

2N3308 2NC3307 
2N3330 2NC3330 

2N3380 2NC3307 
2N3390 MPSC33390 
2N3391 MPSC3391 
2N3391A MPSC3391A 
2N3392 MPSC3392 
2N3393 MPSC3393 
2N3394 MPSC3394 
2N3395 MPSC3395 
2N3396 MPSC3396 
2N3397 MPSC3396 
2N3398 MPSC3396 
2N3439 2NC3439 

2N3440 2NC3440 

2N3441 2NC3441 

2N3442 2NC3442 

2N3444 2NC3444 

2N3445 2NC3445 

2N3446 2NC3446 

2N3447 2NC3447 

2N3448 2NC3448 

2N3467 2NC3467 

2N3468 2NC3468 

2N3485 2NC2906A 

2N3485A 2NC2906A 

2N3486 2NC2907 

2N3486A 2NC2907A 

2N3494 2NC3496 

2N3495 2NC3497 

2N3496 2NC3496 

2N3497 2NC3497 

2N3498 2NC3498 

2N3499 2NC3499 

2N3500 2NC3500 

2N3501 2NC3501 

2N3506 2NC3506 

2N3507 2NC3507 

2N3508 2NC3508 

2N3509 2NC3227 

2N3510 2NC3510 

2N3511 2NC3511 

2N3512 2NC5859 
2N3544 2NC3544 
2N3546 2NC3546 
2N3553 2NC3553 
2N3563 mae 
2N3583 2NC3583 
2N3584 2NC3584 
2N3585 2NC3585 
2N3634 2NC3634 
2N3635 2NC3635 
2N3636 2NC3636 
2N3637 2NC3637 
2N3638 MPSC3638 
2N3638A MPSC3638A 
2N3639 MPSC3639 
2N3640 MPSC3640 
2N3646 MPSC3646 
2N3647 2NC3510 

2N3648 2NC3511 

2N3671 2NC2907 
2N3673 2NC3673 

2N3693 MPSC3693 
2N3694 MPSC3694 
2N3700 2NC2896 
2N3702 MPSC3702 
2N3703 MPSC3703. 
2N3704 MPSC3704 
2N3705 MPSC3705 
2N3706 MPSC3705 


MPSC3562 


222VVZ2Z220UVS2Z22AVVVVVVVVZS2U2ZU2Z2222 22222229090 909NVVVVVUVUA2S2Z2S222 222222222222 290909002 





9-19 


_Device 
Type 


2N3707 
2N3709 
2N3710 
2N3711 
2N3712 
2N3713 
2N3714 
2N3715 
2N3716 
2N3719 
2N3720 
2N3724 
2N3725 
2N3734 
2N3735 
2N3736 
2N3737 
2N3738 
2N3739 
2N3740 
2N3741 
2N3742 
2N3743 
2N3762 
2N3764 
2N3766 
2N3767 
2N3773 
2N3789 
2N3790 
2N3791 
2N3792 
2N3796 
2N3797 
2N3798 
2N3799 
2N3799A 
2N3821 
2N3822 
2N3823 
2N3824 
2N3839 


2N3866 
2N3866A 
2N3867 
2N3868 
2N3870 
2N3871 
2N3872 
2N3873 
2N3896 
2N3897 
2N3898 
2N3899 
2N3902 
2N3903 
2N3904 
2N3905 
2N3906 
2N3909 
2N3909A 
2N3946 
2N3947 
2N3948 
2N3959 
2N3960 
2N3970 
2N3971 
2N3972 
2N3977 
2N3978 
2N3980 


2NC3713 
2NC3714 
2NC3715 
2NC3716 
2NC3719 
2NC3720 
2NC3724 
2NC3725 


2NC3734 


2NC3735 
2NC3734 
2NC3735 
2NC3738 
2NC3739 
2NC3740 
2NC3741 
2NC6516 
2NC6519 
2NC3762 
2NC3762 
2NC3766 
2NC3767 
2NC3773 
2NC3789 
2NC3790 
2NC3791 
2NC3792 
2NC3796 
2NC3797 
2NC3798 
2NC3799 


2NC3821 
2NC3822 
2NC3823 
2NC3824 


2NC3866 
2NC3866 
2NC3867 
2NC3868 
2NC3870 
2NC3871 
2NC3872 
2NC3873 
2NC3896 
2NC3897 
2NC3898 
2NC3899 
2NC3902 
2NC3903 
2NC3904 
2NC3905 
2NC3906 
2NC3909 
2NC3909A 


2NC3948 
2NC3960 
2NC3970 


2NC3971 
2NC3972 


2NC3980 


Alternate 


Chip 


MPSC3707 


MPSC3709 
MPSC3710 
MPSC3711 
2NC3174 


2NC3799 


2NC2857/ 
2NC5031 


MCRC3201 
MCRC3202 
MCRC3204 
MCRC3206 
MCRC3201 
MCRC3202 
MCRC3204 
MCRC3206 


2NC3903 
2NC3904 


2NC3960 


2NC2944 
2NC2945A 


2-13 


2N3707 - 2N3980 


wesz2z2z 2222 70VV22ZNVVYVVVZS2NNVVZz VVZ2 22222220902 22222222 


VVUSZ2SlS22VS2Z2V000Z22 


Geometry 


EL220 
EL220 
EL220 
EL220 
SL26 
4WH-C 
4WH-C 
4WH-C 
4WH-C 
J34-G 
J34-G 
SL27~ 
SL27 
$L27 
SL27 
SL27 
SL27 
2AN-C 
2AN-C 
6KL-C 
6KL-C 
EL644 
EL694 
SL6O 
SL6O 
7MH-C 
7MH-C 
4KW-C 
3FR-C 
3FR-C 
3FR-C 
3FR-C 
FM110 
FM110 
SL55 
SL55 
SL55 
FM131 
FM131 
FM130 
FM130 


RF151 
RF151 
J34-G 
J34-G 
320 
320 
320 
320 
320 
320 
320 
320 
6KB-CN 
EL221 
EL221 
EL271 
EL271 
FM125 
FM125 
EL221 
- EL221 
RF161 


RF93 
FM140 
FM140 
FM140 
SL41 
SL41 
TL58/59 





2N3993 - 2N4215 


Device Alternate 
Type Chip 


Geometry 


2N3993 2NC3993 FETJ 
2N3994 2NC3994 FETJ 
2N4013 2NC4013 SST 
2N4014 2NC4014 SST 
2N4066 2NC4066 FETM(D) 
2N4067 2NC4067 FETM(D) 
2N4072 2NC4073 RF 
2N4073 2NC4073 RE 
2N4091 2NC4091 FETJ 
2N4092 2NC4092 FETJ 
2N4093 2NC4093 FETJ 
2N4117 2NC4117 FETJ 
2N4118 2NC4118 FETJ 
2N4119 2NC4119 . FETJ 
2N4123 : MPSC6512 SST 
2N4124 ; MPSC6514 SST 
2N4125 MPSC6516 SST 
2N4126 MPSC6518 SST 
2N4151 2NC4151 MCRC3101 SCR 
2N4152 2NC4152 MCRC3101 SCR 
2N4153 2NC4153 MCRC3101 SCR 
2N4154 2NC4154 MCRC3102 SCR 
2N4155 2NC4155 MCRC3103 SCR 
2N4156 2NC4156 MCRC3104 SCR 
2N4157 2NC4157 MCRC3105 SCR 
2N4158 2NC4158 MCRC3106 SCR 
2N4159 2NC4159 MCRC3101 SCR 
2N4160 2NC4160 MCRC3101 SCR 
2N4161 2NC4161 MCRC3101 SCR 
2N4162 2NC4162 MCRC3102 SCR 
2N4163 2NC5163 MCRC3103 SCR 
2N4164 2NC4164 MCRC3104 SCR 
2N4165 2NC4165 MCRC3105 SCR 
2N4166 2NC5166 - MCRC3106 SCR 
2N4167 2NC4167 MCRC3101 SCR 
2N4168 2NC4168 MCRC3101 SCR 
~ 2N4169 2NC4169 MCRC3101 SCR 
2N4170 2NC4170 MCRC3102 SCR 
2N4171 2NC4171 MCRC3103 SCR 
2N4172 2NC4172 MCRC3104 SCR 
2N4173 2NC4173 MCRC3105 SCR 
2N4174 2NC4174 MCRC3106 SCR 
2N4175 2NC4175 MCRC3101 SCR 
2N4176 2NC4176 MCRC3101 SCR 
2N4177 2NC4177 MCRC3101 SCR 
2N4178 2NC4178 MCRC3102 SCR 
2N4179 2NC4179 | MCRC3103 SCR 
2N4180 2NC4180 MCRC3104 SCR 
2N4181 2NC4181 MCRC3105 SCR 
2N4182 2NC4182 MCRC3106 SCR 
2N4183 2NC4183 - | MCRC3101 SCR 
2N4184 2NC4184 MCRC3101 SCR 
2N4185 2NC4185 MCRC3101 SCR 
2N4186 2NC4186 MCRC3102 SCR 
2N4187 2NC4187 MCRC3103 SCR 
2N4188 2NC4188 MCRC3104 SCR 
2N4189 2NC4189 MCRC3105 SCR 
2N4190 2NC4190 MCRC3106 SCR 
2N4191_— 2NC4191 MCRC3101 SCR 
2N4192 2NC4192 MCRC3101 SCR 
2N4193 2NC4193 MCRC3101 SCR 
2N4194 2NC4194 MCRC3102 SCR 
2N4195 2NC4195 MCRC3103 SCR 
2N4196 2NC4196 MCRC3104 SCR 
2N4197 2NC4197 MCRC3105 — SCR 
2N4198 2NC4198 MCRC3106 SCR 
2N4208 2NC4208 SST 
2N4209 2NC4209 SST 
2N4209A - 2NC4209A SST 
2N4212 2NC4212 MCRC6381 SCR 
- 2N4213 2NC4213 MCRC6381 SCR 
2N4214 2NC4214 MCRC6381 
2N4215 2NC4215 MCRC6382 


VVUSZ2VSVl2lZ2VlSl22220VU02Z200 





Device 
Type 


2N4216 
2N4217 
2N4218 
2N4219 
2N4220 
2N4220A 
2N4221 
2N4221A 
2N4222 
2N4222A 
2N4223 
2N4224 
2N4231A 
2N4232A 
2N4233A 
2N4234 
2N4235 
2N4236 
2N4237 
2N4238 
2N4239S 
2N4240 
2N4260 
2N4261 
2N4264 
2N4265 
2N4342 
2N4348 
2N4351 
2N4352 
2N4354 
2N4355 
2N4356 
2N4359 
2N4360 
2N4391 
2N4392 
2N4393 
2N4398 
2N4399 
2N4400 
2N4401 
2N4402 
2N4403 
2N4404 
2N4405 
2N4406 
2N4407 
2N4409 
2N4416- 
2N4416A 
2N4418 
2N4427 
2N4428 
2N4441 
2N4442 
2N4443 
2N4444 
2N4449 
2N4450 
2N4453 
2N4789 
2N4790 
2N4851 
2N4852 
2N4853 
2N4856 
2N4856A 
2N4857 
2N4857A 
2N4858 
2N4858A 
2N4859 


Chip No. 


2NC4216 
2NC4217 
2NC4218 
2NC4219 
2NC4220 
2NC4220 
2NC4221 
2NC4221 
2NC4222 
2NC4222 
2NC4223 
2NC4224 
2NC4231A 
2NC4232A 
2NC4233A 
2NC4234 
2NC4235 
2NC4236 
2NC4237 
2NC4238 
2NC4239S 
2NC4240 
2NC4261 
2NC4261 
2NC4264 
2NC4265 
2NC4342 
2NC4348 
2NC4351 
2NC4352 
MPSC4354 
MPSC4355 
MPSC4356 


2NC4360 
2NC4391 
2NC4392 
2NC4393 
2NC4398 
2NC4399 
2NC4400 
2NC4401 
2NC4402 
2NC4403 
2NC4404 
2NC4405 
2NC4406 
2NC4407 


'2NC4410 


2NC4416 
2NC4416A 
2NC4410 
2NC4427 
2NC4428 
2NC4441 
2NC4442 
2NC4443 
2NC4444 
2NC2369A 


2NC5062 
2NC5064 
2NC4851 
2NC4852 
2NC4853 
2NC4856A 
2NC4856A 
2NC4857A 
2NC4857A 
2NC4858A 
2NC4858A 
2NC4856A 


Alternate 


Chip 


MCRC6382 
MCRC6383 
MCRC6383 
MCRC6384 


2NC3799 


MCRC3101 
MCRC3102 
MCRC3104 
MCRC3106 


2NC2222 
2NC869A 


2N4216 - 2N4859 


222222000 VVVAS2VVA~AVSl2vvvIVIV0 V2 20vz20yvz2z222zN0N00vz 2222222222 


Geometry 


SL73 
SL2 
SL44 
TL62 
TL62 
TL58/59 
TL58/59 
TL58/59 
FM140 
FM140 
FM140 
FM140 
FM140 
FM140 
FM140 





2N4859A - 2N5109 








































































2N4859A 
2N4860 
2N4860A 
2N4861 
2N4861A 
2N4870 
2N4871 
2N4877 
2N4890 
2N4891 
2N4892 
2N4893 
2N4894 
2N4898 
2N4899 
2N4900 
2N4901 
2N4902 
2N4903 
2N4904 
2N4905 
2N4906 
2N4910 
2N4911 
2N4912 
2N4913 
2N4914 
2N4915 
2N4918 
2N4919 
2N4920 
2N4921 
2N4922 
2N4923 
2N4924 
2N4925 
2N4926 
2N4927 
2N4928 
2N4929 
2N4930 
2N4931 
2N4948 
2N4949 
2N4957 
2N4958 
2N4959 
2N4987 
2N4988 
2N4991 
2N4992 
2N4993 
2N5031 
2N5050 
2N5051 
2N5052 
2N5058 
2N5059 
2N5060 
2N5061 
2N5062 
2N5063 
2N5064 
2N5067 
2N5068 
2N5069 
2N5086 
2N5087 
2N5088 
2N5089 
2N5090 
2N5108 
2N5109 


Device Alternate 
Type Chip 










2NC4856A 
2NC4857A 
2NC4857A 
2NC4858A 
2NC4858A 
2NC4870 
2NC4871 
2NC4877 
2NC4890 
MUC4891 
MUC4892 
MUC4893 
MUC4894 
2NC4898 
2NC4899 
2NC4900 
2NC4901 
2NC4902 
2NC4903 
2NC4904 
2NC4905 
2NC4906 
2NC4910 
2NC4911 
2NC4912 
2NC4913 
2NC4914 
2NC4915 
2NC4918 
2NC4919 
2NC4920 
2NC4921 
2NC4922 
2NC4923 









































































2NC3498 
2NC3500 
2NC6515 
2NC6515 





2NC4928 
















2NC3636 
2NC6518 
2NC6518 







2NC4948 
2NC4949 
2NC4957 










2NC4957 
2NC4957 





MUSC4987 
MUSC4988 
MBSC4991 
MBSC4992 







MBSC4991 

















2NC5031 
2NC5050 
2NC5051 
2NC5052 
2NC5058 
2NC5058 
2NC5060 
2NC5061 
2NC5062 
2NC5063 
2NC5064 
2NC5067 
2NC5068 
2NC5069 
2NC5086 
2NC5087 
2NC5088 
2NC5089 













2NC3866 






2NC5108 
2NC5109 


9.18 
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FM140 
FM140 
FM140 
FM140 
FM140 

TL58/59 

TL58/59 
4PD-G 

SL50 

TL58/59 

TL58/59 

TL58/59 

TL58/59 
6KL-C 
6KL-C 
6KL-C 
4WH-C 
4WH-C 
4WH-C 
4WH-C 
4WH-C 
4WH-C 
BHE-C 
BHE-C 
SHE-C 
4WH-C 
4WH-C 
4WH-C 

4JE-GN 
4JE-GN 
4JE-GN 
4JE-GN 
4JE-GN 
4JE-GN 
SL26 
SL26 
EL644 
EL644 
SL47 
SL54 
EL694 
EL694 
TL58/59 
TL58/59 
RF57 





































































TL70 
TL70 
TL71 
TL71 
TL71 
RF191 
4RW-C 
4RW-C 
4RW-C 
EL644 
EL644 
- TL6O 
TL6O 
TL62 
TLE2 
TL62 
4WH-C 
4WH-C 
4WH-C 
SL55 
SL55 
EL233 © 
EL233 









RF192 
RF172 


2N5157 - 2N5464 


Alternate 
Chip 


2N5157 2NC5157 

2N5160 2NC5160 

2N5164 2NC5164 MCRC3201 
2N5165 2NC5165 MCRC3202 
2N5166 2NC5166 MCRC3204 
2N5167 2NC5167 MCRC3206 
2N5168 2NC5168 MCRC3201 
2N5169 2NC5169 MCRC3202 
2N5170 2NC5170 MCRC3204 
2N5171 2NC5171 MCRC3206 
2N5172 MPSC6575 
2N5179 2NC2857 
2N5190 2NC5190 

2N5191 2NC5191 

2N5192 2NC5192 

2N5193 2NC5193 

2N5194 2NC5194 

2N5195 2NC5195 

2N5208 2NC5208 

2N5209 2NC5209 

2N5210 2NC5210 

2N5219 MPSC3396 
2N5220 2NC5225 
2N5221 2NC5226 
2N5222 MPSC6548 
2N5223 MPSC3396 
2N5224 2NC2369 
2N5225 2NC5225 

2N5226 2NC5226 

2N5227 2NC3250 
2N5228 2NC5228 

2N5229 2NC5229 

2N5230 2NC5230 

2N5231 2NC5231 

2N5241 2NC5241 

2N5271 2NC5271 

2N5301 2NC5301 

2N5302 2NC5302 

2N5303 2NC5303 

2N5304 2NC5304 

2N5336 2NC5336 

2N5337 2NC5337 

2N5338 2NC5338 

2N5339 2NC5339 

2N5344 2NC5344 

2N5345 2NC5345 

2N5346 2NC5346 

2N5347 2NC5347 

2N5348 2NC5348 

2N5349 2NC5349 

2N5400 2NC5400 

2N5401 2NC5401 

2N5427 2NC5427 

2N5428 2NC5428 

2N5429 2NC5429 4PD-G 
2N5430 2NC5430 4PD-G 
2N5431 © 2NC5431 TL58/59 
2N5441 2NC5441 MACC4402A 440 
2N5442 2NC5442 MACC4404A 
2N5443 2NC5443 MACC4406A 
2N5444 2NC5444 MACC4402A 
2N5445 2NC5445 MACC4404A 
2N5446 2NC5446 MACC4406A 
2N5550 2NC5550 

2N5551 2NC5551 

2N5457 2NC5457 

2N5458 2NC5458 

2N5459 2NC5459 

2N5460 2NC5460 

2N5461 2NC5461 

2N5462 2NC5462 

2N5463 2NC5463 

2N5464 2NC5464 


CF 
4PD-G 
4PD-G 
4PD-G 
4PD-G 

1LF-G 
1LF-G 
4PD-G 
4PD-G 
4PD-G 
4PD-G 
EL263 
EL263 
4PD-G 
4PD-G 


222200222200 Z2Z22222222209090VVVZ222902 2229022222222 


VVUVIVAZZZ2S!N 





2N5465 - 2N5867 


Device Alternate , 


2N5465 2NC5465 

2N5484 2NC5484 

2N5485 2NC5485 

2N5486 2NC5486 

2N5555 2NC5555 

2N5556 2NC4220 
2N5557 2NC4221 
2N5558 2NC4222 
2N5567 2NC5567 MACC4202A 
2N5568 2NC5568 MACC4204A 
2N5569 2NC5569 MACC4202A 
2N5570 2NC5570 MACC4204A 
2N5571 2NC5571 MACC4202A 
2N5572 2NC5572 MACC4204A 
2N5573 2NC5573 MACC4202A 
2N5574 2NC5574 MACC4204A 
2N5581 2NC2221A 

2N5582 2NC2222A 

2N5583 2NC5583 

2N5629 2NC5629 

2N5630 2NC5630 

2N5631 2NC5631 

2N5632 2NC5632 

2N5633 2NC5633 

2N5634 2NC5634 

2N5638 2NC5638 

2N5639 2NC5639 

2N5640 2NC5640 

2N5653 2NC5653 

2N5654 2NC5654 

2N5655 2NC5655 

2N5656 2NC5656 

2N5657 2NC5657 

2N5668 2NC5668 

2N5669 2NC5669 

2N5670 2NC5670 

2N5683 2NC5683 

2N5684 2NC5684 

2N5685 2NC5685 

2N5686 2NC5686 

2N5716 2NC5716 

2N5717 2NC5717 

2N5718 2NC5718 

2N5745 2NC5745 

2N5758 2NC5758 

2N5759 2NC5759 

2N5760 2NC5760 

2N5777 MRDC8& 
2N5778 MRDC8 
2N5779 MRDC8 
2N5780 MRDC8 
2N5777 MRDC8 
2N5778 MRDC8 
2N5779 MRDC8 
2N5780 MRDC8 
2N5787 2NC5060 

2N5788 2NC5061 
2N5829 2NC5829 2NC4957 
2N5835 2NC5835 

2N5836 2NC5836 

2N5837 2NC5836 
2N5838 2NC5838 

2N5839 2NC5839 

2N5840 2NC5840 

2N5841 2NC5841 

2N5842 2NC5842 

2N5845 2NC5845A 

2N5845A 2NC5845A 

2N5859 2NC5859 

2N5861 2NC5861 

2N5864 

2N5865 

2N5867 2NC5867 


22222220 


2ZG2Z22Z2222Z2222220U2Z222200V2 2222222 222222222022 


VUVA2SZSlS!VS!l2lSl2222220 





Device 
Type 


2N5868 
2N5875 
2N5876 
2N5877 
2N5878 
2N5879 
2N5880 
2N5881 
2N5882 
2N5883 
2N5884 
2N5885 
2N5886 
2N5943 
2N5947 
2N5974 
2N5975 
2N5976 
2N5977 
2N5978 
2N5979 
2N5980 
2N5981 
2N5982 
2N5983 
2N5984 
2N5985 
2N5986 
2N5987 
2N5988 
2N5989 
2N5990 
2N5991 
2N6027 
2N6028 
2N6029 
2N6030 
2N6031 
2N6034 
2N6035 
2N6036 
2N6037 
2N6038 
2N6039 
2N6040 
2N6041 
2N6042 
2N6043 
2N6044 
2N6045 
2N6049 
2N6050 
2N6051 
2N6052 
2N6053 
2N6054 
2N6055 
2N6056 
2N6057 
2N6058 
2N6059 
2N6067 
2N6068 
2NG6068A 
2N6068B 
2N6069 
2N6069A 
2N6069B 
2N6070 
2N6070A 
2N6070B 
2N6071 
2N6071A 


2NC5868 
2NC5875 
2NC5876 
2NC5877 
2NC5878 
2NC5879 
2NC5880 
2NC5881 
2NC5882 
2NC5883 
2NC5884 
2NC5885 
2NC5886 
2NC5943 


2NC5974 
2NC5975 
2NC5976 
2NC5977 
2NC5978 
2NC5979 
2NC5980 
2NC5981 
2NC5982 
2NC5983 
2NC5984 
2NC5985 
2NC5986 
2NC5987 
2NC5988 
2NC5989 
2NC5990 
2NC5991 
2NC6027 
2NC6028 
2NC6029 
2NC6030 
2NC6031 
2NC6034 
2NC6035 
2NC6036 
2NC6037 
2NC6038 
2NC6039 
2NC6040 
2NC6041 
2NC6042 
2NC6043 
2NC6044 
2NC6045 
2NC6049 
2NC6050 
2NC6051 
2NC6052 
2NC6053 
2NC6054 
2NC6055 
2NC6056 
2NC6057 
2NC6058 
2NC6059 
2NC6067 
2NC6068 


2NC6068A _ 


2NC6068B 
2NC6069 
2NC6069A 
2NC6069B 
2NC6070 
2NC6070A 
2NC6070B 
2NC6071 
2NC6071A 


Alternate 
Chip 


2NC5943 


MACC4011 
MACC4011A 
MACC4011A 
MACC4011 
MACC4011A 
MACC4011A 
MACC4011 
MACC4011A 
MACC4011A 
MACC4012 
MACC4012A 


2N5868 - 2N6071A 


P2S22V00VZ2200V2Z 2290002 2220N0N2Z2Z0N2ZZz20 VV 


V2V2222A7U0VV0VV2220UNN2Z 22000 UVUYV 


Geometry 





2N6071B - 2N6275 


Device . Alternate ‘ t 


2N6071B 2NC6071B MACC4012A 

2N6072 2NC6072 MACC4013 

2N6072A 2NC6072A MACC4013A 

2N6072B 2NC6072B MACC4013A 

2N6073 2NC6073 MACC4014 

2N6073A 2NC6073A MACC4014A 

2N6073B ; 2NC6073B MACC4014A 

2N6074 2NC6074 MACC4015 

2N6074A 2NC6074A MACC4015A 

2N6074B 2NC6074B MACC4015A 

2N6075 2NC6075 MACC4016 

2N6075A 2NC6075A MACC4016A 

2N6075B 2NC6075B MACC4016A 

2N6077 2NC6077 8MW-C 
2N6078 2NC6078 8MW-C 
2N6116 2NC6116 TL72/75 
2N6117 2NC6117 TL72/75 
2N6118 2NC6118 TL72/75 
2N6145 2NC6145 MACC4202A 420 
2N6146 2NC6146 MACC4204A 420 
2N6147 2NC6147 MACC4206A 420 
2N6151 2NC6151 MACC4202A 420 
2N6152 2NC6152 MACC4204A 420 
2N6153 2NC6153 MACC4206A 420 
2N6154 2NC6154 MACC4202 420 
2N6155 2NC6155 MACC4204 420 
2N6156 2NC6156 MACC4206 420 
2N6157 2NC6157 MACC4402A 440 
2N6158 2NC6158 MACC4404A 440 
2N6159 2NC6159 MACC4406A 440 
2N6160 2NC6160 ‘MACC4402A 
2N6161 2NC6161 MACC4404A 
2N6162 2NC6162 MACC4406A 
2N6163 2NC6163 MACC4402A 
2N6164 2NC6164 MACC4404A 
2N6165 2NC6165 MACC4406A 
2N6167 2NC6167 MCRC3201 
2N6168 2NC6168 MCRC3202 
2N6169 2NC6169 MCRC3204 
2N6170 2NC6170 MCRC3206 
2N6171 2NC6171 MCRC3201 
2N6172 2NC6172 MCRC3202 
2N6173 2NC6173 MCRC3204 
2N6174 2NC6174 MCRC3206 
2N6186 2NC6186 

2N6187 2NC6187 

2N6188 2NC6188 

2N6189 2NC6189 

2N6190 2NC6190 

2N6191 2NC6191 

2N6192 2NC6192 

2N6193 2NC6193 

2N6211 2NC6211 

2N6212 2NC6212 

2N6213 2NC6213 

2N6226 2NC6226 

2N6227 2NC6227 

2N6228 2NC6228 

2N6229 2NC6229 

2N6230 2NC6230 

2N6231 2NC6231 

2N6234 2NC6234 

2N6235 2NC6235 

2N6236 2NC6236 MCRCO361 
2N6237 2NC6237 MCRCO361 
2N6238 2NC6238 MCRCO361 
2N6239 2NC6239 MCRCO362 
2N6240 2NC6240 MCRCO364 
2N6241 2NC6241 MCRCO366 
2N6256 2NC3948 
2N6263 2NC6263 

2N6274 2NC6274 

2N6275 2NC6275 


Z22VUVVUVUVUVUVUVVUVUVVUVVUU DU 





9.9Nn 


Device 
Type 


2N6276 
2N6277 
2N6278 
2N6279 
2N6280 
2N6281 
2N6282 
2N6283 
2N6284 
2N6285 
2N6286 
2N6287 
2N6294 
2N6295 
2N6296 
2N6297 
2N6298 
2N6299 
2N6300 
2N6301 
2N6303 
2N6304 
2N6305 
2N6306 
2N6307 
2N6308 
2N6312 
2N6313 
2N6314 
2N6315 
2N6316 
2N6317 
2N6318 
2N6338 
2N6339 
2N6340 
2N6341 
2N6342 
2N6342A 
2N6343 
2N6343A 
2N6344 
2N6344A 
2N6345 
2N6345A 
2N6346 
2N6346A 
2N6347 
2N6347A 
2N6348 
2N6348A 
2N6349 
2N6349A 
2N6377 
2N6378 
2N6379 
2N6380 
2N6381 
2N6382 
2N6383 
2N6384 
2N6385 
2N6394 
2N6395 
2N6396 
2N6397 
2N6398 
2N6399 
2N6400 
2N6401 
2N6402 
2N6403 
2N6404 


| rnmo. 


2NC6276 
2NC6277 
2NC6278 
2NC6279 
2NC6280 
2NC6281 
2NC6282 
2NC6283 
2NC6284 
2NC6285 
2NC6286 
2NC6287 
2NC6294 
2NC6295 
2NC6296 
2NC6297 
2NC6298 
2NC6299 
2NC6300 
2NC6301 
2NC6303 
2NC6304 


2NC6306 
2NC6307 
2NC6308 
2NC6312 
2NC6313 
2NC6314 
2NC6315 
2NC6316 
2NC6317 
2NC6318 
2NC6338 
2NC6339 
2NC6340 
2NC6341 
2NC6342 
2NC6342A 
2NC6343 
2NC6343A 
2NC6344 
2NC6344A 
2NC6345 
2NC6345A 
2NC6346 
2NC6346A 
2NC6347 
2NC6347A 
2NC6348 
2NC6348A 
2NC6349 
2NC6349A 
2NC6377 
2NC6378 
2NC6379 
2NC6380 
2NC6381 
2NC6382 
2NC6383 
2NC6384 
2NC6385 
2NC6394 
2NC6395 
2NC6396 
2NC6397 
2NC6398 
2NC6399 
2NC6400 
2NC6401 
2NC6402 
2NC6403 
2NC6404 


Alternate 


Chip 


BFYC90 
2NC6304 


MACC4202 
MCRC4202 
MACC4204 
MCRC4204 
MACC4206 
MCRC4206 
MACC4208 
MCRC4208 
MACC4202A 
MCRC4202A 
MACC4204A 
MCRC4204A 
MACC4206A 
MCRC4206A 
MACC4208A 
MCRC4208A 


MCRC3101 
MCRC3101 
MCRC3102 
MCRC3104 
MCRC3106 
MCRC3108 
MCRC3201 
MCRC3201 
MCRC3202 
MCRC3204 
MCRC3206 


2N6276 - 2N6404 


[ramiy | pot | seam 


ZZS2VvZZ0VVzZS2z2zSZ7VZZVVVVZZVvVuZzZzZZ2Z2z2z2z2zZ7zH 
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2N6405 - 3N209 


Device Alternate 
Type Chip 


Geometry 


2N6405 2NC6405 MCRC3208 
2N6410 2NC6410 
2N6411 2NC6411 PWR 
2N6412 2NC6412 PWR 
-2N6413 2NC6413 PWR 
2N6414 2NC6414 PWR 
2N6415 2NC6415 PWR 
2N6416 2NC6416 PWR 
2N6417 2NC6417 PWR 
2N6418 _  2NC6418 PWR 
2N6419 2NC6419 PWR 
2N6420 2NC6420 PWR 
2N6421 2NC6421 PWR 
2N6422 2NC6422 PWR 
2N6423 2NC6423 PWR 
2N6424 2NC6424 PWR 
2N6425 2NC6425 PWR 
2N6426 2NC6426 SSTR 
2N6427 2NC6427 SSTR 
2N6436 2NC6436 PWR 
2N6437 2NC6437 PWR 
2N6438 2NC6438 PWR 
2N6495 2NC6495 PWR 
2N6497 2NC6497 PWR 
2N6498 2NC6498 PWR 
2N6499 2NC6499 PWR 
2N6515 2NC6515 SST 
2N6516 2NC6516 SST 
2N6517 2NC6517 SST 
2N6518 2NC6518 SST 
2N6519 2NC6519 SST 
2N6520 2NC6520 SST 
2N6542 2NC6542 PWR 
2N6543 2NC6543 PWR 
2N6544 2NC6544 PWR 
2N6545 2NC6545 PWR 
2N6546 2NC6546 PWR 
2N6547 2NC6547 PWR 
2N6548 2NC6426 SSTR 
2N6549 2NC6427 SSTR 
2N6551 MPSUCO5 SST 
2N6552 MPSUCO6 SST 
2N6553 MPSUCO7 SST 
2N6554 MPSUC55 SST 
2N6555 MPSUC56 SST 
2N6556 MPSUC57 SST 
2N6557 2NC6515 SST 
2N6558 2NC6516 SST 
2N6559 2NC6517 _ SST. 
2N6569 2NC6569 PWR 
2N6576 2NC6576 PWR 
2N6577 2NC6577 PWR 
2N6578 2NC6578 PWR 
2N6594 2NC6594 PWR 
3N124 3NC124 FETJ 
3N125 3NC125 FETJ 
3N126 3NC126 FETJ 
3N128 3NC128 FETM 
3N155 3NC155A FETM 
3N155A 3NC155A FETM 
3N156 3NC156A FETM 
3N156A 3NC156A FETM 
3N157 3NC157 FETM 
3N157A 3NC157A FETM 
3N158 3NC158 FETM 
3N158A 3NC158A FETM 
3N169 3NC169 FETM 
3N170 3NC169 FETM 
3N171 3NC169 , FETM 
3N201 3NC201 FETMDG 
3N202 3NC202 FETMDG 
3N203 3NC203 FETMDG 
3N209 3NC209 FETMDG 


— Z2ZZZ2Z72VVV0VVVvVVA22220U2 222222222222 2222222290 909V2Z 2222 22S90U90USfZVSUUVUVUVUVUVVU2 SUV 2202 
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3N210 - MAC92-3 


Device 
Type 


3NC209 
3NC211 
3NC212 
3NC213 
BBC105A 
BBC105B 
BBC105G 
BFRC9O 


BFYC90 
BUC108 
BUC126 
BUC205 
MACC10-1 
MACC10-2 
MACC10-3 
MACC10-4 
MACC10-5 
MACC10-6 
MACC10-7 
MACC10-8 
MACC11-1 
MACC11-2 
MACC11-3 
MACC11-4 
MACC11-5 
MACC11-6 
MACC11-7 
MACC11-8 
MACC35-1 
MACC35-2 
MACC35-3 
MACC35-4 
MACC35-5 
MACC35-6 
MACC35-7 
MACC35-8 
MACC35-10 
MACC35-1 


MACC35-2 - 


MACC35-3 
MACC35-4 
MACC35-5 
MACC35-6 
MACC35-7 
MACC35-8 
MACC35-10 
MACC37-1 
MACC37-2 
MACC37-3 
MACC37-4 
MACC37-5 
MACC37-6 
MACC37-7 
MACC37-8 
MACC37-10 
MACC37-1 
MACC37-2 
MACC37-3 
MACC37-4 
MACC37-5 
MACC37-6 
MACC37-7 
MACC37-8 
MACC37-10 
MACC92-1 
MACC92A-1 
MACC92-2 
MACC92A-2 
MACC92-3 


Alternate 


Chip 


MRFC911 
MRFC961 
MRFC931 
BFYCS0 

2NC6304 


MACC4201A 
MACC4201A 


MACC4201A 


MACC4202A 


MACC4203A 


MACC4204A 


MACC4205A 
MACC4206A 
MACC4201 
MACC4201 
MACC4201 
MACC4202 
MACC4203 
MACC4204 
MACC4205 
MACC4206 
MACC4401A 
MACC4401A 
MACC4401A 
MACC4402A 
MACC4403A 
MACC4404A 
MACC4405A 
MACC4406A 
MACC4408A 
MACC4401A 
MACC4401A 
MACC4401A 
MACC4402A 
MACC4403A 
MACC4404A 
MACC4405A 
MACC4406A 
MACC4408A 
MACC4401 
MACC4401 
MACC4401 
MACC4402 
MACC4403 
MACC4404 
MACC4405 
MACC4406 
MACC4408 
MACC4401 
MACC4401 
MACC4401 
MACC4402 
MACC4403 
MACC4404 
MACC4405 
MACC4406 
MACC4408 
MACC4011 
MACC4011A 
MACC4011 
MACC4011A 
MACC4011 
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‘FETMDG 


FETMDG 
FETMDG 
FETMDG 
TDHA 
TDHA 
TOHA 
RF 


Geometry 





MAC92A-3 - MBS4992 


Device Alternate 


Geometry 


Type 


MAC92A-3 
MAC92-4 
MAC92A-4 
MAC92-5 
MAC92A-5 
MAC92-6 
MAC92A-6 
MAC220-2 
MAC220-3 
MAC220-5 
MAC220-7 
MAC220-9 
MAC221-2 
MAC221-3 
MAC221-5 
MAC221-7 
MAC221-9 
MAC4688 
MAC4689 
MAC4690 
MAC5441 
MAC5442 
MAC5443 
MAC5444 
MAC5445 
MAC5446 


MACC92A-3 
MACC92-4 
MACC92A-4 
MACC92-5 
MACC92A-5 
MACCS2-6 
MACC92A-6 
MACC220-2 
MACC220-3 
MACC220-5 
MACC220-7 
MACC220-9 
MACC221-2 
MACC221-3 
MACC221-5 
MACC221-7 
MACC221-9 
MACC4688 
MACC4689 
MACC46390 
MACC5441 
MACC5442 
MACC5443 
MACC5444 
MACC5445 
MACC5446 


Chip 


MACC4011A 
MACC4012 
MACC4012A 
MACC4013 
MACC4013A 
MACC4014 
MACC4014A 
MACC4201 
MACC4201 
MACC4203 
MACC4205 
MACC4207 
MACC4201A 


MACC4201A . 


MACC4203A 
MACC4205A 
MACC4207A 
MACC4402A 
MACC4404A 
MACC4406A 
MACC4402A 
MACC4404A 
MACC4406A 
MACC4402A 
MACC4404A 
MACC4406A 


MACC4408A 
MACC4408A 
MACC4408A 


MACC6400-80 
MACC6410-80 
MACC6420-80 


MAC6400-80 
MAC6410-80 
MAC6420-80 


MAC40688 
MAC40689 
MAC40690 
MAC40795 
MAC40796 
MAC40797 
MAC40798 
MAC40799 
MAC40800 
MAC40801 
MBD101 
MBD102 
MBD103 
MBD201 
MBD301 
MBDS501 
MBD502 
MBD701 
MBD702 
MBiI101 
MBR320,M 
MBR330,M 
MBR335,M 
MBR340,M 
MBR1520 
MBR1530 
MBR1535 
MBR1540 
MBR2520 
MBR2530 
MBR2535 
MBR2540 


MBR4020,PF 
MBR4030,PF 


MBR4035 
MBR4040 
MBS4991 
MBS4992 


MACC40688 . 


MACC40689 
MACC40690 
MACC40795 
MACC40795 
MACC40797 
MACC40797 
MACC40799 
MACC40800 
MACC40801 
MBDC101 
MBDC101 
MBDC101 
MBDC201 
MBDC301 
MBDC501 
MBDC501 
MBDC701 
MBDC701 
MBDC101 
1NC5820 
1NCS821 


1NC5826 
1NC5827 
CF 
CF 
1NC5832 
1NC5833 


1NC5832 
1NC5833 
CF 
CF 
MBSC4991 
MBSC4992 


MACC4402A 
MACC4404A 
MACC4406A 
MACC4206A 
MACC4206A 
MACC4206A 
MACC4206A 
MACC4202A 
MACC4204A 
MACC4206A 
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MCC8T13 - MCC511 


MCC8T13 LINEAR Dual Line Driver 











































































































































































































































































































MCC8T14 LINEAR Triple Line Receiver 

MCC8T23 LINEAR Dual Line Driver 

MCC8T24 LINEAR Triple Line Receiver . 
MCC8T26 LINEAR Quad Three-State Bus Transceive 
MCC400 MTTL Dual 4-Input NAND Gate 
Mcc401 MTTL Exp. 4-W 2-2-2-3 Input AOl Gate 
MCC402 MTTL 8-Input NAND Gate 

MCC403 MTTL 2-W 3-Input AOI Gate w/Comp. 
MCC404 MTTL Exp. 3-W 3-Input AO! Gate 
MCC405 MTTL Exp. 2-W 4-Input AOI Gate 
MCC406 MTTL Expandable 8-Input NAND Gate 
MCC407 MTTL Line Driver 

MCC408 MTTL Quad 2-Input NAND Gate 
MCC409 MTTL 4-W 3-2-2-3 Input Exp. for AOI Gates 
MCC410 MTTL Dual 4-Input Exp. for AOI Gates 
MCC411 MTTL Dual 4-Input Exp. for NAND Gates 
MCC412 MTTL Triple 3-Input NAND Gate 
MCC413 MTTL R-S Flip Flop 

MCC414 MTTL Gated R-S Flip Flop 

MCC415 | MTTL AND J-K Flip Flop 

MCC416 MTTL OR J-K Flip Flop 

MCC419 MTTL Triple 2-Input Buss Driver 
MCC420 MTTL Exp. Dual 2-W 2-input AO! Gate 
MCC421 -MTTL AC Coupled R-S Flip Flop 
MCC422 MTTL Dual Type D Flip-Flop 

MCC423 MTTL Dual J-K Flip-Flop (separate clock) 
MCC424 MTTL Dual J-K Flip-Flop (common clock) 
MCC425 MTTL Hex inverter 

MCC426 MTTL Dual 3-I Pulse Shaper/Delay AND Gate 
MCC427 MTTL OR Exp. Dual 4-Input AND Gate 
MCC428 MTTL Dual 2-Wide 2-3 Input OR Expander 
MCC429 MTTL Hex Inverter 

MCC450 MTTL Dual 4-Input NAND Gate 
MCC451 MTTL Exp. 4-W 2-2-2-3 Input AOI Gate 
MCC452 MTTL 8-Input NAND Gate 

MCC453 MTTL 2-W 3-Input AOI Gate w/Comp. 
MCC454 MTTL Exp. 3-W 3-Input AOI Gate 
MCC455 MTTL Exp. 2-W 4-Input AOI Gate 
MCC456 MTTL Expandable 8-Input NAND Gate 
MCC457 MTTL Line Driver 

MCC458 MTTL Quad 2-Input NAND Gate 
MCC459 MTTL 4-W 3-2-2-3 Input Exp. for AO! Gates 
MCC460 MTTL Dual 4-Input Exp. for AOI Gates 
MCC461 MTTL Dual 4-Input Exp. for NAND Gates 
MCC462 MTTL Triple 3-Input NAND Gate 
MCC463 MTTL R-S Flip Flop 

MCC464 MTTL Gated R-S Flip Flop 

MCC465 MTTL AND J-K Flip Flop 

MCC466 MTTL OR J-K Flip Flop 

MCC469 MTTL Triple 2-Input Buss Driver 
MCC470 MTTL Exp. Dual 2-W 2-Input AOI Gate 
MCC471 MTTL AC Coupled R-S Flip Flop 
MCC472 MTTL Dual Type D Flip-Flop 

MCC473 MTTL Dual J-K Flip-Flop (separate clock) 
MCC474 MTTL Dual J-K Flip-Flop (common clock) 
MCC475 MTTL Hex Inverter 

MCC476 MTTL Dual 3-1 Pulse Shaper/Delay AND Gate 
MCC477 MTTL OR Exp. Dual 4-Input AND Gate 
MCC478 MTTL Dual 2-Wide 2-3 input OR Expander 
MCC479 MTTL Hex Inverter 

MCC500 MTTL Dual 4-Input NAND Gate 
MCC501 MTTL Exp. 4-W 2-2-2-3 Input AOI Gate 
MCC502 MTTL 8-Input NAND Gate 

MCCS503 MTTL 2-W 3-Input AOI Gate w/Comp. 
MCC504 MTTL Exp. 3-W 3-Input AOI Gate 
MCC505 MTTL Exp. 2-W 4-Input AOI Gate. 
MCC506 MTTL Expandable 8-Input NAND Gate 
MCC507 MTTL Line Driver 

MCC508 MTTL Quad 2-Input NAND Gate 
MCC509 MTTL 4-W 3-2-2-3 Input Exp. for AOI Gates 
MCC510 MTTL Dual 4-Input Exp. for AO! Gates 





MCC511 MTTL Dual 4-Input Exp. for NAND Gates 
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MCC512 - MCC689 


ee ee eee 


MCC512 Triple 3-Input NAND Gate 

MCC513 R-S Flip Flop 

MCC514 Gated R-S Flip Flop 

MCC515 AND J-K Flip Flop 

MCC516 OR J-K Flip Flop 

MCC519 Triple 2-input Buss Driver 

MCC520 Exp. Dual 2-W 2-Input AOI Gate 
MCC521 AC Coupled R-S Flip Flop 

MCC522 Dual Type D Flip-Flop 

MCC523 Dual J-K Flip-Flop (separate clock) 
MCC524 Dual J-K Flip-Flop (common clock) 
MCC525 Hex Inverter 

MCCS526 Dual 3-I Pulse Shaper/Delay AND Gate 
MCC527 OR Exp. Dua! 4-input AND Gate 
MCC528 Dual 2-Wide 2-3 Input OR Expander 
MCC529 Hex Inverter 

MCC550 Dual 4-Input NAND Gate 

MCC551 Exp. 4-W 2-2-2-3 Input AO! Gate 
MCC552 8-Input NAND Gate 

MCC553 2-W 3-Input AOI Gate w/Comp. 
MCC554 Exp. 3-W 3-Input AOI Gate 
MCC555 Exp. 2-W 4-Input AO! Gate 
MCC556 Expandable 8-Input NAND Gate 
MCC557 Line Driver 

MCC558 Quad 2-Input NAND Gate 

MCC559 4-W 3-2-2-3 Input Exp. for AOI Gates 
MCC560 Dual 4-Input Exp. for AO! Gates 
MCC561 Dual 4-Input Exp. for NAND Gates 
MCC562 Triple 3-Input NAND Gate 

MCC563 R-S Flip Flop 

MCC564 Gated R-S Flip Flop 

MCC565 AND J-K Flip Flop 

MCC566 OR J-K Flip Flop 

MCC569 Triple 2-Input Buss Driver 

MCC570 Exp. Dual 2-W 2-Input AO! Gate 
MCC571 AC Coupled R-S Flip Flop 

MCC572 Dual Type D Flip-Flop 

MCC573 Dual J-K Flip-Flop (separate clock) 
MCC574 Dual J-K Flip-Flop (common clock) 
MCC575 Hex Inverter 

MCC576 Dual 3-I Pulse Shaper/Delay AND Gate 
MCC577 OR Exp. Dual 4-Input AND Gate 
MCC578 Dual 2-Wide 2-3 Input OR Expander 
MCC579 Hex Inverter 

MCC660 Expandable Dual 4-Input Gate (active pullup) 
MCC661 Expandable Dual 4-Input Gate (passive pullup) 
MCC662 Expandable Dual 4-Input Line Driver 
MCC663 Dual J-K Flip-Flop 

MCC664 Master Slave R-S Flip-Flop 
MCC665 Triple Level Translator 

MCC666 Triple Level Translator 

MCC667 Dual Monostable Multivibrator 
MCC668 Quad 2-Input Gate (passive pullup) 
MCC669 Dual 4-Input Expander 

MCC670 Triple 3-Input Gate (passive pullup) 
MCC671 Triple 3-Input Gate (active pullup) 
MCC672 Quad 2-Input Gate (active pullup) 
MCC673 Dual 2-Input AND-OR-INVERT Gate 
MCC674 Dual 2-Input AND-OR-INVERT Gate 
MCC675 Dual Pulse Stretcher 

MCC676 BCD-To-Decimal! Decoder Driver 
MCC677 Hex Inverter With Strobe (active pullup) 
MCC678 Hex Inverter With Strobe (without output resistors) 
MCC679 Dual Lamp Driver 

MCcC680 Hex Inverter 

MCC681 Hex Inverter (open collector) 
MCC682 ; Quad Latch 

MCC683 Quad 2-Input Exclusive OR 
MCC684 Decade Counter 

MCC685 Binary Counter 

MCC686 4-Bit Shift Register 

MCC688 _Dual J-K Flip-Flop 

MCC689 Hex inverter (high voltage) 
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MCC690 
MCC691 
MCC696 
MCC697 
MCC699 
MCC700 
MCC701 
MCC702 
MCC703 
MCC704 
MCC705 
MCC706 
MCC707 
MCC708 
MCC709 
MCC710 
MCC711 
MCC712 
MCC713 
MCC714 
MCC715 
MCC717 
MCC718 
MCC719 
MCC720 
MCC721 
MCC722 
MCC723 
MCC724 
_MCC725 
MCC726 
MCC727 
MCC728 
MCC729 
MCC764 
MCC767 
MCC770 
MCC771 
MCC774 
MCC775 
MCC776 
MCC777 
MCC778 
MCC779 
MCC780 
MCC781 
MCC782 
MCC783 
MCC784 
MCC785 
MCC786 
MCC787 
MCC788 
MCC789 
MCC790 
MCC791 
MCC792 
MCC793 
MCC794 
MCC796 
MCC797 
MCC798 
MCC799 
MCC800 
MCcC801 


MCC802 . 


MCC803 
MCC804 
MCC805 
MCC806 
MCC807 


MCC808 — 
MCcCs0g 


MCC690 - MCC809 


Hex Inverter (active pullup) 
Hex nverter/Transiator 

Dual Line Driver Receiver 
Hex Inverter (passive pullup) 
Dual 2-Input Power AND Gate 
Buffer 

Counter Adapter 

R-S Flip-Flop 

3-Input NOR Gate 

Half Adder 

Half Shift Register 

Half Shift Register (w/o inverter) 
4-Input NOR Gate 

Half Adder 

2-Input Buffer 

Dual 2-Input NOR Gate 
4-Input OR/NOR Gate 

Half Adder 

Type D Flip-Flop 

Dual 2-input NOR Gate 

Dual 3-Input NOR Gate 

Quad 2-input NOR Gate 

Dual 3-Input NOR Gate 

Dual 4-input NOR Gate 

J-K Flip-Flop 

Dual 2-input Gate Expander 
J-K Flip-Flop 

J-K Flip-Flop 

Quad 2-Input NOR Gate 

Dual 4-Input NOR Gate 

J-K Flip Flop 

Quad Inverter 

5-Input NOR Gate 

5-Input NOR Gate 

Dual Exclusive OR/NOR Gate 
Quad Latch 

BCD to Decimal Decoder 
Quad Exciusive OR Gate 

J-K Flip Flop 

Dual Half Adder 

Dual J-K Flip Fiop 

Binary Up Counter 

Dual Type D Flip Flop 

1 J-K Flip Flop, 1 Expander, 2 Buffers 
Decade Up Counter 

Dual Buffer 

J-K Flip Flop 

Dual Half Shift Register 

Dual Half Shift Register (w/inverter) 
Quad 2-Input Expander 

Dual 4-Input Expander 

1 J-K Flip Flop, 1 Inverter, 2 Buffers 
Dual 3-input Buffer, non-inverting 
Hex Inverter 

Dual J-K Flip Flop 

Dual J-K Flip Flop 

Triple 3-input NOR Gate 
Triple 3-Input NOR Gate 
Seriai-Parallet Shift Register 
Dual Full Adder 

Dual Full Subtractor 

Dual 2-input Buffer 

Dual Buffer 

Buffer 

Counter Adapter 

R-S Flip-Flop 

3-Input NOR Gate 

Half Adder 

Half Shift Register 

Half Shift Register (w/o inverter) 
4-input NOR Gate 

Half Adder 

2-Input Buffer 
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Geometry 





- MiCC810 - MCC893 


| even. | ramiy | ramen |r 


MCC810° Dual 2-Input NOR Gate 

MCC811 4-Input OR/NOR Gate 

MCC812 Half Adder 

MCC813: Type D Flip-Fiop 

MCC814 Oual 2-Input NOR Gate 

MCC815 Dual 3-Input NOR Gate 

MCC816 J-K Flip-Flop 

MCC817 Quad 2-Input NOR Gate 

MCC818 Dual 3-Input NOR Gate 

MCC819 Dual 4-Input NOR Gate 

MCC820 J-K Flip-Flop 

MCC821 Dual 2-Input Gate Expander 
MCC822 J-K Flip-Flop 

MCC824 Quad 2-Input NOR Gate 

MCC825 Dual 4-Input NOR Gate 

MCC826 J-K Flip Flop 

MCC827 Quad Inverter 

MCC828 5-Input NOR Gate 

‘MCC829 5-Input NOR Gate 

MCC830 Exp. Dual 4-input NAND Gate 
MCC831 Clocked Flip Flop 

MCC832 Exp. Dual 4-Input Buffer 

MCC833 Dual 4-Input Expander 

MCC834 Hex Inverter 

MCC835 Hex Inverter (w/o Output resistors) 
MCC836 Hex Inverter 

MCC837 Hex Inverter 

MCC838 Decade Counter 

MCC839 Divide by Sixteen Counter 

MCC840 Hex Inverter (w/o input diodes) 
MCC841 Hex Inverter (w/o output resistors and input diodes 
MCC842 Type D FF Plus Gates 

MCC844 Exp. Dual 4-Input Power Gate 
MCC845 Clocked Flip Flop 

MCC846 Quad 2-Input NAND Gate 

MCC847 Quad 2-Input Gate Expander 
MCC848 | Clocked Flip Flop 

MCC849 Quad 2-Input NAND Gate (2K pullups) 
MCC850 Pulse Triggered Binary 

MCC851 Monostable Multivibrator 

MCC852 Dual J-K FF (common Clock and CD) 
MCC853 Dual J-K FF (separate Clock and SD) 
MCC855 Dual J-K FF (2K pullup resistor) 
MCC856 Dual J-K FF (2K pullup resistor) 
MCC857 Quad 2-Input Buffer 

MCC858 Quad 2-input NAND Power Gate 
MCC861 Exp. Dual 4-Input NAND Gate (2k pullup) 
MCC862 Triple 3-Iinput NAND Gate 

MCC863 Triple 3-Input NAND Gate (2k pullups) 
MCC864 Dual Exclusive OR/NOR Gate 
MCC867 Quad Latch 

MCC870 BCD to Decimal Decoder 

MCC871 Quad Exclusive OR Gate 

MCC874 J-K Flip Flop 

MCC875 Dual Half Adder 

MCC876 Dual J-K Flip Flop 

MCC877 Binary Up Counter 

MCC878 Dual Type D Fiip Flop 

MCC879 1 J-K Flip Flop, 1 Expander, 2 Buffers 
MCC880 Decade Up Counter 

MCC881 ; Dual Buffer 

MCC882 J-K Flip Flop 

MCC883 Dual Half Shift Register 

MCC884 Dual Half Shift Register (w/inverter) 
MCC885 Quad 2-Input Expander 

MCC886 Dual 4-Input Expander 

MCC887 1 J-K Flip Flop, 1 Inverter, 2 Buffers 
MCC888 : Dual 3-Input Buffer, non-inverting 
MCC889 Hex Inverter 

MCC890 Dual J-K Flip Flop 

MCC891 Dual J-K Flip Flop 

MCC892 Triple 3-input NOR Gate 

MCC893 Triple 3-Input NOR Gate 





MCC894 - MCC978 
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MCC894 Serial-Parallel Shift Register 

MCC896 Dual Full Adder 

MCC897 Dual Full Subtractor 

MCC898 Dual 2-input Buffer 

MCC899 Dual Buffer 

MCCS00 Buffer 

mccs01 Counter Adapter 

MCC902 R-S Flip-Flop 

McCCs03 3-Input NOR Gate 

MCC904 Half Adder 

MCC905 Half Shift Register 

MCCS06 Half Shift Register (w/o inverter) 

MCC907 4-input NOR Gate 

MCC908 Half Adder 

MCC909 2-Input Buffer 

MCC910 Dual 2-input NOR Gate 

MCC911 4-Input OR/NOR Gate 

MCC912 Half Adder . 

MCC913 Type D Flip-Flop 

MCC914 Dual 2-Input NOR Gate 

MCC915 Dual 3-Input NOR Gate 

MCC916 J-K Flip-Flop 

MCC917 Quad 2-Input NOR Gate 
-MCC918 Dual 3-Input NOR Gate 

MCC919 Dual 4-input NOR Gate 

MCC920 J-K Flip-Flop 

MCC921 Dual 2-Input Gate Expander 

MCC922 J-K Flip-Flop 

MCC924 Quad 2-Input NOR Gate 

MCC925 Dual 4-Iinput NOR Gate 

MCC926 J-K Flip Flop 

MCC927 Quad Inverter 

MCC928 5-Input NOR Gate 

MCC929 5-Input NOR Gate 

MCC930 Exp. Dual 4-Input NAND Gate 

MCC931 Clocked Flip Flop 

MCC932 Exp. Dual 4-input Buffer 

MCC933 Dual 4-Input Expander 

MCC934 Hex Inverter 

MCC935 ; Hex Inverter (w/o Output resistors) 

MCC936 Hex Inverter 

MCC937 Hex Inverter 

MCC938 Decade Counter 

MCC939 Divide by Sixteen Counter 

MCC940 Hex Inverter (w/o input diodes) 

MCC941 Hex Inverter (w/o output resistors and input diodes 

MCC942 Type D FF Plus Gates 

MCC944 Exp. Dual 4-Input Power Gate 

MCC945 Clocked Flip Flop 

MCC946 Quad 2-input NAND Gate 

MCC947 Quad 2-Input Gate Expander 

MCC948 Clocked Flip Flop 

MCC949 Quad 2-Input NAND Gate (2K pullups) 
- MCC950 Pulse Triggered Binary 

MCC951 Monostable Multivibrator 

MCC952 Dual J-K FF (common Clock and CD) 

MCC953 Dual J-K FF (separate Clock and SD) 

MCC955 Dual J-K FF (2K pullup resistor) 

MCC956 Dual J-K FF (2K puilup resistor) 

MCC957 Quad 2-Input Buffer 

MCC958 ; Quad 2-Input NAND Power Gate 

MCC961 Exp. Dual 4-input NAND Gate (2k pullup) 

MCC962 Triple 3-Input NAND Gate 

MCC963 Triple 3-Input NAND Gate (2k pullups) 

MCC964 Dual Exclusive OR/NOR Gate 

MCC967 Quad Latch 

MCC970 BCD to Decimal Decoder 

MCC971 Quad Exclusive OR Gate 

MCC974 J-K Flip Flop 

MCC975 Dual Half Adder 

MCC976 Dual J-K Flip Flop 

MCC977 Binary Up Counter 





MCC978 Dual Type D Flip Flop 
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MCC979 - MCC1430 


ee 


MCC979 1 J-K Flip Flop, 1 Expander, 2 Buffers 
MCC980 Decade Up Counter 
MCC981 Dual Buffer 
MCC982 J-K Flip Flop 
MCC983 Dual Half Shift Register 
MCC984 Dual Half Shift Register (w/inverter) 
MCC985 | Quad 2-Input Expander 
MCC986 Dual 4-Input Expander 
MCC987 1 J-K Flip Flop, 1 Inverter, 2 Buffers 
MCC988 Dua! 3-Input Buffer, non-inverting 
MCC989 Hex inverter 
MCC990 Dual J-K Flip Flop 
mccg91 Dual J-K Flip Flop 
MCC992 Triple 3-input NOR Gate 
MCC993 Triple 3-Input NOR Gate 
MCC994 Serial-Parallel Shift Register 
MCC996 Dual Full Adder 
MCC997 Dual Full Subtractor 
MCC998 Dual 2-Input Buffer 
MCC999 Dual Buffer 
MCC1201 Single 6-Input Gate 
MCC1204 Dual 4-Input Gate 
MCC1206 Dual 4-Input Gate 
MCC1207 Triple 3-Input Gate 
MCC1210 Quad 2-input Gate 
~MCC1211 Quad 2-Iinput Gate 
MCC1212 Quad 2-input Gate 
MCC1213 AC Coupled J-K FF (85 MHz typ) 
MCC1214 Dual R-S FF {Positive Clock) 
MCC1215 Dual R-S FF (Negative Clock) 
MCC1216 Dual R-S FF (Single Rail) 
MCC1217 Level Transiator (Saturated Logic to MECL) 
MCC1218 Level Translator (MECL to Saturated Logic) 
MCC1219 Full Adder 
MCC1220 Quad Line Receiver 
MCC1221 Full Subtractor 
MCC1222 | Type D Flip-Flop 
MCC1223 Dual 4-Input OR/NOR Clock Driver 
MCC1224 Dual 2-input Expandable Gate 
MCC1225 Dual 4 and 5-Input Expander 
MCC1226 {Dual 3-4-Input Transmission Line and Clock Driver 
MCC1227 AC Coupled J-K FF (120 MHz typ) 
MCC1228 Dual 4-Channel Data Selector 
MCC1230 Quad Exclusive OR Gate 
MCC1231 Quad Exclusive NOR Gate 
MCC1232 100-MHz AC Coupled Dual J-K FF 
MCC1233 Dual R-S FF (Single Rail, Negative Clock) 
MCC1234 Type D Flip-Fiop 
MCC1235 Dual Schmitt Trigger/Triple Line Receiver 
MCC1236 16-Bit Coincident Memory 
MCC1239 Quad Level Translator (MECL to Sat. Logic) 
MCC1240 Quad Latch 
MCC1245 Decoder-Nixie ® Driver 
MCC1247_ = Quad 2-Input AND Gates 
MCC1248 
MCC1259 
MCC1262 Quad 2-Input NOR Gate 
MCC1263 Quad 2-Input NOR Gate 
MCC1266 ‘ Dual Schmitt Trigger/Triple Line Receiver 
MCC1267 Quad MTTL to MECL Trans. W/Strobe 
MCC1268 Quad MECL to MTTL Trans. W/Totem Pole Outputs 
MCC1270 Quad Latch 
MCC1405 A-to-D Converter Subsystem 
MCC1406 Six Bit, Multiplying D-to-A Converter 
MCC1407 A-to-D Control Circuit 
MCC1408 Eight Bit Multiplying D-to-A Converter 
MCC1410 Video Amplifier 
MCC1411 Darlington Transistor. Array . 
MCC1412 Darlington Transistor Array 
MCC1413 Darlington Transistor Array 
MCC1414 : 
MCC1420 
MCC1430 
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MCC1431 LINEAR Op Amp (Darlington Inputs) 

MCC1433 LINEAR Op Amp 

MCC1435 LINEAR Dual Op Amp 

MCC1436 LINEAR High Voltage Op Amp 

MCC1437 LINEAR Dual MCC1709C Op Amp 

MCC1438 LINEAR Op Amp/Power Booster 

MCC1439 LINEAR Uncompensated Op Amp 

MCC1440 LINEAR Core Memory Sense Amplifier 
MCC1444 LINEAR AC-Coupled Four-Channel Sense Amp 
MCC1445 LINEAR Gate Controlled Wideband Amplifier 
MCC1454 LINEAR 1-Watt Power Amplifier 

MCC1455 LINEAR Timing Circuit 

MCC1456 LINEAR High Performance Op Amp 

MCC1458 LINEAR Dual MC1741 High Performance Op Amp 
MCC1458S LINEAR High Slew Rate Op Amp 

MCC1463 LINEAR Negative Power Supply Voltage Regulator 
MCC1466 LINEAR Precision Voltage and Current Regulator 
MCC1468 LINEAR Dual +15 Volt Tracking Regulator 
MCC1469 LINEAR Positive Voltage Regulator 

MCC1488 LINEAR Quad MDTL Line Driver 

MCC1489 LINEAR Quad MDTL Line Receiver 

MCC1489A LINEAR Quad MDTL Line Receiver 

MCC1494 LINEAR Four-Quadrant Multiplier 

MCC1495 LINEAR Four-Quadrant Multiplier 

MCC1496 LINEAR Balanced Modulator-Demodulator 
MCC1505 LINEAR A-to-D Converter Subsystem 

MCC1506 LINEAR Six Bit, Multiplying D-to-A Converter 
MCC1507 LINEAR A-to-D Control Circuit 

MCC1508 LINEAR Eight Bit Multiplying D-to-A Converter 
MCC1510 LINEAR Video Amplifier 

MCC1514 LINEAR Dual Voltage Comparator 

MCC1520 LINEAR Differential Output Op Amp 

MCC1530 LINEAR Op Amp 

MCC1531 LINEAR Op Amp (Darlington Inputs) 

MCC1533 LINEAR Op Amp 

MCC1535 LINEAR Dual Op Amp 

MCC1536 LINEAR High Voltage Op Amp 

MCC1537 LINEAR Dual MCC1709 Op Amp 

MCC1538 LINEAR Op Amp/Power Booster 

MCC1539 LINEAR Uncompensated Op Amp 

MCC1540 LINEAR Core Memory Sense Amplifier 
MCC1544 LINEAR AC-Coupled Four-Channel Sense Amp 
MCC1545 LINEAR Gate Controlled Wideband Amplifier 
MCC1550 LINEAR RF-IF Amplifier 

MCC1552 LINEAR High Frequency Video Amplifier (Low Gain) 
MCC1553 LINEAR High Frequency Video Amplifier (High Gain) 
MCC1554 LINEAR 1-Watt Power Amplifier 

MCC1555 LINEAR Timing Circuit 

MCC1556 LINEAR High Performance Op Amp 

MCC1558 LINEAR Dual MC1741 High Performance Op Amp 
MCC1558S LINEAR High Slew Rate Op Amp 

MCC1563 LINEAR Negative Power Supply Voltage Regulator 
MCC1566 LINEAR Precision Voltage and Current Regulator 
MCC1568 LINEAR Dual +15 Volt Tracking Regulator 
MCC1569 LINEAR Positive Voltage Regulator 

MCC1590 LINEAR Wideband Amplifier With AGC 
MCC1594 LINEAR Four Quadrant Multiplier 

MCC1595 LINEAR Four Quadrant Multiplier 

MCC1596 LINEAR Balanced Modulator-Demodulator 
MCC1648 PLL Voltage Controlied Oscillator 

MCC1648 MECL Voltage Controlled Oscillator 

MCC1650 MECL Dual A-D Comparator 

MCC1651 MECL Dual A-D Comparator 

MCC1654 MECL Binary Counter (High Z) 

MCC1658 MECL Voltage Controlled Multivibrator 
MCC1660 MECL Dual 4-Input OR/NOR Gate (High 2) 
MCC1662 MECL Quad 2-input NOR Gate (High 2) 
MCC1664 MECL Quad 2-Input OR Gate (High Z) 
MCC1666 MECL Dual Clocked R-S FF (High Z) 
MCC1668 MECL Dual Clocked Latch (High Z) 

MCC1670 MECL Master-Slave Type D FF (High 2) 
MCC1672 MECL Triple 2-Input Exclusive OR Gate (High Z) 


MCC1674 MECL Triple 2-Input Exclusive NOR Gate (High Z) 
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MCC1678 - MCC2016 


MCC1678 
MCC1688 
MCC1690 
MCC1692 
MCC1694 
MCC1709 
MCC1709A 
MCC1709C 
MCC1710 
MCC1710C 
MCC1711 
MCC1711C 
MCC1712 
MCC1712C 
MCC1723 
MCC1723C 
MCC1733 
MCC1733C 
MCC1741 
MCC1741C 
MCC1741S 
MCC1741SC 
MCC1747 
MCC1747C 
MCC1748 
MCC1748C 
MCC1776 
MCC1776C 
MCC1800 
MCC1801 
MCC1802 
MCC1803 
.MCC1804 
MCC1805 
MCC1806 
MCC1807 
MCC1808 
MCC1809 
MCC1810 
MCcC1811 
MCC1812 
MCC1813 
MCC1814 
MCC1818 
MCC1820 
MCC1900 
McC1901 
MCC1902 
MCC1903 
MCC1904 
MCC1905 
MCC1906 
MCC1907 
MCC1908 
MCC1909 
MCcC1910 
MCC1911 
MCC1912 
MCC1913 
MCC1914 
MCC1918 
MCC2000 
MCC2001 
MCC2002 
MCC2003 
MCC2004 
MCC2005 
MCC2006 
‘MCC2007 
MCC2011 
MCC2012 
MCC2013 
MCC2016 










































































MECL 
MECL 
MECL 
MECL 
MECL 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
MDTL 
MOTL 
MOTL 
MDTL 
MOTL 
MDTL 
MODTL 
MDTL 
MDTL 
MDTL 
MDTL 
MDTL 
MDTL 
MOTL 
MDTL 
MDTL 
MOTL 
MDTL 
MOTL 
MDTL 
MOTL 
MDTL 
MDTL 
MOTL 
MDTL 
MDTL 
MDTL 
MDTL 
MOTL 
MOTL 
MOTL 
MDTL 
MDTL 
MTTL 
MTTL 
MTTL 
MTTL 
MTTL 
MTTL 
MTTL 
MTTL 
MTTL 
MTTL 
MTTL 
MTTL 













































































Bi-Quinary Counter (High Z) 

Dual 4-5 Input OR/NOR Gate 

UHF Prescater Type D Flip-Fiop 

Quad Line Receiver 

4-Bit Shift Register (High Z) 

Op Amp 

Op Amp 

Op Amp 

Differential Voltage Comparator 
Differential Voltage Comparator 

Dual Differential Voltage Comparator 
Dual Differential Voltage Comparator 
Wideband DC Amplifier 

Wideband DC Amplifier 

Voltage Regulator 

Voltage Regulator 

Differential Video Wideband Amplifier 
Differential Video Wideband Amplifier 
High Performance Op Amp 

High Performance Op Amp 

High Slew Rate Op Amp 

High Slew Rate Op Amp 

Dual MC1741 High Performance Op Amp 
Dual MC1741 High Performance Op Amp 
High Performance Op Amp 

High Performance Op Amp 

Micropower Programmable Op Amp 
Micropower Programmable Op Amp 

Dual 6-Input NAND Gate 

Dual 5-input NAND Gate (2k pullups) 
Exp. 8-Input NAND Gate 

Exp. 8-Input NAND Gate (2k pullups) 

10 Input NAND Gate 

10 Input NAND Gate (2k pullup resistor) 
Quad 2-Input AND Gate 

Quad 2-Input AND Gate (2k pullup resistor) 
Quad 2-Input OR Gate 

Quad 2-Input OR Gate (2k pullup resistor) 
Quad 2-Input NOR Gate 

Quad 2-iInput NOR Gate (2k puliup resistor) 
Quad 2-Input Exclusive OR Gate 

Quad Latch 

Quad Latch 

Quad 2-Input NAND Gate 

High Voltage Hex Inverter 

Dual 6-Input NAND Gate 

Duai 5-Input NAND Gate (2k pullups) 
Exp. 8-Input NAND Gate 

Exp. 8-Input NAND Gate (2k pullups) 

10 Input NAND Gate 

10 Input NAND Gate (2k pullup resistor) 
Quad 2-Input AND Gate 

Quad 2-Input AND Gate (2k puilup resistor) 
Quad 2-input OR Gate 

Quad 2-Input OR Gate (2k pullup resistor) 
Quad 2-Input NOR Gate 

Quad 2-Input NOR Gate (2k pullup resistor) 
Quad 2-Input Exclusive OR Gate 

Quad Latch 

Quad Latch 

Quad 2-Input NAND Gate 

Exp. 2-Wide 4-Input AO! Gate 

Quad 2-Input NAND Gate 

4-W 3-2-2-3 Input Exp. for AO] Gates 
Dual 4-Input NAND Gate 

Exp. 4-W 2-2-2-3 Input AO! Gate 

8-input NAND Gate 

Dual 4-Input Exp. for AOI Gates 

Triple 3-Input NAND Gate 

Expandable 8-input NAND Gate 

Exp. 3-Wide 3-Input AO! Gate 

Exp. Dual 2-Wide 2-input AOI Gate 

Hex Inverter 

















































































4TG 
ONF 
6WK 
1NJ 
8WJ 
21C 
21C 
21C 
6TR 
6TR 
2BH 
2BH 
18C 
18C 
3PB 
3PB 
O2R 
O02R 
7NL 
7NL 
3DW 
3DW 
SKF 
OKF 
60P 
60P 
9CF 
SCF 
62C 
62C 
62C 
62C 
62C 
62C 
7DM 
7DM 
70M 
7DM 
7DM 
7DM 
2AB 
16C 
16C 
98M 
4AE 
62C 
62C 
62C 
62C 
62C 
62C 
7DM 
7DM 


7DM 
7DM 
2AB 
16C 
16C 
98M 
4DA 
8DB 
89A 
2BN 
89A 
85N 
4DA 
45V 
85N 
89A 
g9RW 











MCC2018 - MCC3010/74H20 


MCC2018 
MCC2023 
MCC2024 
MCC2025 
MCC2026 
MCC2028 
MCC2050 
MCC2051 
MCC2052 
MCC2053 
MCC2054 
MCC2055 
MCC2056 
MCC2057 
MCC2061 
MCC2062 
MCC2063 
MCC2065 
MCC2066 
MCC2068 
MCC2073 
MCC2074 
MCC2075 
MCC2076 
MCC2078 
MCC2100 
MCC2101 
MCC2102 
MCC2103 
MCC2104 
MCC2105 
MCC2106 
MCC2107 
MCC2111 
MCC2112 
MCC2113 
MCC2116 
MCC2118 
MCC2123 
MCC2124 
MCC2125 
MCC2126 
MCC2128 
MCC2150 
MCC2151 
MCC2152 
MCC2153 
MCC2154 
MCC2155 
MCC2156 
MCC2157 
MCC2161 
MCC2162 
MCC2163 
MCC2165 
MCC2166 
MCC2168 
MCC2173 
MCC2174 
MCC2175 
' MCC2176 
MCC2178 
MCC3000/74H00 


MCC3001/74H08 - 


MCC3002 
MCC3003 
MCC3004/74H01 
MCC3005/74H10 
MCC3006/74H11 
MCC3007 
MCC3008/74H04 
MCC3009/74H05 
MCC3010/74H20 


Quad 2-I Lamp/Line Driver(open collector) 
Dual J-K Flip Flop (separate clock) 
Dual J-K Flip Flop (common clock) 
AND J-K Flip Flop 

OR J-K Flip Flop 

OR J-K Flip Flop 

Exp. 2-Wide 4-Input AOI Gate 
Quad 2-Input NAND Gate 

4-W 3-2-2-3 Input Exp. for AOI Gates 
Dual 4-Input NAND Gate 

Exp. 4-W 2-2-2-3 Input AOI Gate 
8-input NAND Gate 

Dual 4-Input Exp. for AO! Gates 
Triple 3-Input NAND Gate 
Expandable 8-Input NAND Gate 
Exp. 3-Wide 3-input AOI Gate 

Exp. Dual 2-Wide 2-Input AO/ Gate 
Quad 2-Input Lamp/Line Driver 
Hex Inverter 

Quad 2-] Lamp/Line Driver(open collector) 
Dual J-K Flip Flop (separate clock) 
Dual J-K Flip Flop (common clock) 
AND J-K Flip Flop 

OR J-K Flip Flop 

OR J-K Flip Flop 

Exp. 2-Wide 4-Input AO! Gate 
Quad 2-Input NAND Gate 

4-W 3-2-2-3 Input Exp. for AOI Gates 
Dual 4-Input NAND Gate 

Exp. 4-W 2-2-2-3 Input AO! Gate 
8-Input NAND Gate 

Dual 4-Input Exp. for AOI Gates 
Triple 3-Input NAND Gate 
Expandable 8-Input NAND Gate 
Exp. 3-Wide 3-Input AOI Gate 

Exp. Dual 2-Wide 2-Input AO! Gate 
Hex Inverter 

Quad 2-| Lamp/Line Driver(open collector) 
Dual J-K Flip Flop (separate clock) 
Dual J-K Flip Flop (common clock) 
AND J-K Flip Flop 

OR J-K Flip Flop 

OR J-K Flip Flop 

Exp. 2-Wide 4-Input AOI Gate 
Quad 2-Input NAND Gate 

4-W 3-2-2-3 Input Exp. for AO! Gates 
Dual 4-input NAND Gate 

Exp. 4-W 2-2-2-3 Input AOI Gate 
8-Input NAND Gate . 

Dual 4-Input Exp. for AOI Gates 
Triple 3-Input NAND Gate 
Expandable 8-Input NAND Gate 
Exp. 3-Wide 3-Input AOI Gate 

Exp. Dual 2-Wide 2-Input AOI Gate 
Quad 2-input Lamp/Line Driver 
Hex Inverter 

Quad 2-] Lamp/Line Driver(open collector) 
Dual J-K Flip Flop (separate clock) 
Dual J-K Flip Flop (common clock) 
AND J-K Flip Flop 

OR J-K Flip Flop 

OR J-K Flip Flop 

Quad 2-input NAND Gate 

Quad 2-Input AND Gate 

Quad 2-Input NOR Gate 

Quad 2-Input OR Gate 

Quad 2-Input NAND Gate (0.C.) 
Triple 3-Input NAND Gate 

Triple 3-input AND Gate 

Triple 3-Input NAND Gate (0.C.) 
Hex Inverter 

Hex Inverter (O.C.) 

Dual 4-Input NAND Gate 
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MCC3011/74H21 - MCC3163 


MCC3011/74H21 
MCC3012/74H22 
MCC3015 
MCC3016/74H30 
MCC3018/74H62 
MCC3019/74H61 
MCC3020/74H50 
MCC3021 
MCC3022 
MCC3023/74H51 
MCC3024/74H40 
MCC3025 
MCC3026 
MCC3028 
MCC3029 
MCC3030 
MCC3031/74H52 
MCC3032/74H53 
MCC3033/74H54 
MCC3034/74H55 
MCC3050 
MCC3051 
MCC3052 
MCC3053 
MCC3054/74H71 
MCC3055/74H72 
MCC3060 
MCC3061 
MCC3062 
MCC3063 
MCC3064/74H74 
MCC3065/74H101 
MCC3100/54H00 
MCC3101/54H08 
MCC3102 
MCC3103 
MCC3104/54H01 
MCC3105/54H10 
MCC3106/54H11 
MCC3107 
MCC3108/54H04 
MCC3109/54H05 
MCC3110/54H20 
MCC3111/54H21 
MCC3112/54H22 
MCC3115 
MCC3116/54H30 
MCC3118/54H62 
MCC3119/54H61 
MCC3120/54H50 
MCC3121 
MCC3122 
MCC3123/54H51 
MCC3124/54H40 
MCC3125 
MCC3126 
MCC3128 
MCC3129 
MCC3130 
MCC3131/54H52 
MCC3132/54H53 
MCC3133/54H54 
MCC3134/54H55 
MCC3150 
MCC3151 
MCC3152 
MCC3153 
MmCC3154/54H71 
MCC3155/54H72 
MCC3160 
MCC3161 
MCC3162 
MCC3163 


Dual 4-Input AND Gate 

Dual 4-Input NAND Gate (0.C.) 

8-Input NAND Gate 

8-Input NAND Gate 

4-W 3-2-2-3 Input Exp. for AO! Gates 

Triple 3-Input Exp. for AND-OR Gates 

Exp. Dual 2-W 2-Input AO! Gate 

Quad 2-Input Exclusive OR Gate 

Quad 2-Input Exclusive NOR Gate 

Dual 2-W 2-Input AO! Gate 

Dual 4-Input NAND Buffer Gate 

Dual 4-Input NAND Power Gate 

Dual 4-Input AND Power Gate 

Dual 3-I 3-Output AND Series Term. Line Driver 
Dual 3-1 3-Output NAND Series Term. Line Driver 
Dual 4-Input Exp. for AOI Gates 

Exp. 4-W 2-2-2-3 Input AND-OR Gate 

Exp. 4-W 2-2-2-3 Input AOI Gate 

4-W 2-2-2-3 Input AO! Gate 

Exp. 2-W 4-Input AOI Gate 

AND J-K Flip Flop 

AND Input J-K Flip Flop 

AND Input JJ-KK Flip Flop 

Double Edge Triggered Master Slave Type D FF 
OR Input J-K Flip Flop 

AND Input J-K Flip Flop 

Dual Type D Flip-Flop 

Dual J-K Flip-Flop 

Dual J-K Flip-Flop 

Dual J-K Flip-Flop 

Dual D Flip-Flop 

J-K Flip-Flop 

Quad 2-Input NAND Gate 

Quad 2-Input AND Gate 

Quad 2-Input NOR Gate 

Quad 2-Input OR Gate 

Quad 2-Input NAND Gate (0.C.) 
Triple 3-Input NAND Gate 

Triple 3-Input AND Gate 

Triple 3-Input NAND Gate (0.C.) 
Hex Inverter 

Hex Inverter (O.C.) 

Dual 4-Input NAND Gate 

Dual 4-Input AND Gate 

Dual 4-Input NAND Gate (0.C.) 
8-Input NAND Gate 

8-Input NAND Gate 

4-W 3-2-2-3 Input Exp. for AO! Gates 
Triple 3-Input Exp. for AND-OR Gates 
Exp. Dua! 2-W 2-Input AO! Gate 
Quad 2-Input Exclusive OR Gate 
Quad 2-Input Exclusive NOR Gate 
Dual 2-W 2-Input AOI Gate 

Dual 4-Input NAND Buffer Gate 
Dual 4-Input NAND Power Gate 
Dua! 4-input AND Power Gate 
Dual 3-1 3-Output AND Series Term. Line Driver 
Dual 3-I 3-Output NAND Series Term. Line Driver 
Dual 4-Input Exp. for AO! Gates 

Exp. 4-W 2-2-2-3 Input AND-OR Gate 

Exp. 4-W 2-2-2-3 Input AOI Gate 

4-W 2-2-2-3 Input AOI Gate 

Exp. 2-W 4-Input AOI! Gate 

AND J-K Flip Flop 

AND Input J-K Flip Flop 

AND Input JJ-KK Flip Flop 

Double Edge Triggered Master Slave Type D FF 
OR Input J-K Flip Flop 

AND Input J-K Flip Flop 

Dual Type D Flip-Flop 

Dual J-K Flip-Flop 

Dual J-K Flip-Flop 

Dual J-K Flip-Flop 
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MCC3164/54H74 - MCC4051 


MCC3164/54H74 MTTL Dual D Flip-Flop 

MCC3165/54H101 MTTL J-K Flip-Flop 

MCC3301 LINEAR Quad Single Supply Op Amp 
MCC3302 LINEAR Quad Single Supply Op Amp 
MCC3303 LINEAR Quad Differential Input Op Amp 
MCC3346 LINEAR Five Transistor General Purpose Array 
MCC3358 LINEAR Dual Differential Input Op Amp 
MCC3401 LINEAR Quad Single Supply Op Amp 
MCC3403 LINEAR Quad Differential Input Op Amp 
MCC3410 LINEAR 10 Bit D-to-A Converter 

MCC3416 LINEAR 4x4x2 Crosspoint Switch 

MCC3430 LINEAR Quad High Speed Voltage Comparator 
MCC3431 LINEAR Quad High Speed Voltage Comparator 
MCC3432 LINEAR Quad High Speed Voltage Comparator 
MCC3433 LINEAR Quad High Speed Voltage Comparator 
MCC3437 LINEAR Hex Unified Bus Receiver 

MCC3438 LINEAR Quad Bus Transceiver 

MCC3440 LINEAR Quad General Purpose Interface Bus Transceiver 
MCC3441 LINEAR Quad General Purpose Interface Bus Transceiver 
MCC3443 LINEAR Quad General Purpose Interface Bus Transceiver 
MCC3446 LINEAR Quad General Purpose Interface Bus Transceiver 
MCC3450 LINEAR Quad Line Receiver 

MCC3452 LINEAR Quad Line Receiver 

MCC3453 LINEAR Quad Line Driver 

MCC3456 LINEAR Dual Timing Circuit 

MCC3458 LINEAR Dual Differential! Input Op Amp 
MCC3459 LINEAR Quad NMOS Address Line Driver 
MCC3460 LINEAR Four Channel MOS Ciock Driver 
MCC3461 LINEAR Dual NMOS Memory Sense Amplifier 
MCC3466 LINEAR Four Channel MOS Clock Driver 
MCC3467 LINEAR Triple. Preamplifier 

MCC3468 LINEAR Magnetic Tape Read Amplifier 
MCC3476 — LINEAR Micropower Programmable Op Amp 
MCC3490 LINEAR Seven Digit Gas Discharge Display Driver 
MCC3491 LINEAR Segment Driver for Gas Discharge Displays 
MCC3494 LINEAR Seven Digit Gas Discharge Display Driver 
MCC3503 ' | LINEAR Quad Differential input Op Amp 
MCC3510 LINEAR 10 Bit D-to-A Converter 

MCC3556 LINEAR Dual Timing Circuit 

MCC3558 LINEAR Dual Differential Input Op Amp 
MCC4000 MTTL Dual 4 Channel Data Selector 
MCC4002 MTTL Dual Data Distributor 

MCC4003 MTTL Dua! Binary to NBCD Converter 
MCC4004 MTTL 16-Bit Scratch Pad Memory Cell 
MCC4005 MTTL 16-Bit Scratch Pad Memory Cell 
MCC4006 MTTL Binary to one of eight Line Decoder 
MCC4007 MTTL Dual Binary to one of four Line Decoder 
MCC4008/74408 MTTL 8-Bit Parity Tree 

MCC4010 MTTL Dual 4-Bit Parity Tree 

MCC4012 MTTL 4-Bit Shift Register 

MCC4015 MTTL Quad Type D Flip-Flop 
MCC4016/74416 MTTL Prog. Modulo-N Decade Counter 
MCC4017/74417 MTTL Modulo 2, Modulo 5 Prog. Counter 
MCC4018/74418 MTTL Prog. Modulo-N Hexadecimal Counter 
MCC4019/74419 MTTL Duai Moduio 4 Prog. Counter 
MCC4021 MTTL Dual 4-Bit Comparator (0.C.) 
MCC4022 MTTL Dual 4-Bit Comparator 

MCC4023 MTTL 4-Bit Universal Counter 

MCC4024 MTTL Dual! Voltage Controlled Multi. - 
MCC4026 MTTL Full Adder 

MCC4027 MTTL Full Adder 

MCC4028 MTTL Adder (Dependent Carry) 

MCC4029 MTTL Adder (Dependent Carry) 

MCC4030 MTTL Adder (Independent Carry) 

MCC4031 MTTL Adder (Independent Carry) 

MCC4032 MTTL Carry Decoder. 

MCC4035 MTTL Quad Latch (0.C.) 

MCC4037 MTTL Quad Latch 

MCC4042 MTTL Quad Predriver 

MCC4043 MTTL Dual Line Selector 

MCC4044 MTTL Phase Frequency Detector 
MCC4050/74450 MTTL Counter-Latch Decoder/Driver 
MCC4051 MTTL Counter-Latch Decoder/Driver 
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MCC4052/74452 - MCC54HO0F 


MCC4052/74452 Dual Decade Counter 
MCC4053/74453 Dual Hexadecimal Counter 
MCC4084/74454 Dual Decade Up/Down Counter 
MCC4055/74455 Dual Binary Up/Down Counter 
MCC4056/74456 NBCD Adder 
MCC4058/74458 Nines Compliment/Zero Element 
MCC4060/74460 Bus Transfer Switch 
MCC4062 Dual Majority Logic Gate 
MCC4068/74468 Dual MOS to TTL Level Translator 
MCC4300 Dual 4 Channel Data Selector 
MCC4302 ‘Dual Data Distributor 
MCC4303 Dual Binary to NBCD Converter 
MCC4304 16-Bit Scratch Pad Memory Cell 
MCC4305 16-Bit Scratch Pad Memory Cell 
MCC4306 Binary to one of eight Line Decoder 
MCC4307 Dual Binary to one of four Line Decoder 
MCC4308 8-Bit Parity Tree 
MCC4310 Dual 4-Bit Parity Tree 
MCC4312 4-Bit Shift Register 
MCC4315 Quad Type D Flip-Flop 
MCC4316 Prog. Modulo-N Decade Counter 
MCC4317 Modulo 2, Modulo 5 Prog. Counter 
MCC4318 Prog. Modulo-N Hexadecimal Counter 
MCC4319 Dua! Modulo 4 Prog. Counter 
MCC4321 Dual 4-Bit Comparator (0.C.) 
MCC4322 Dual 4-Bit Comparator 
MCC4323 4-Bit Universal Counter 
MCC4324 Dual Voltage Controlled Multi. 
MCC4326 Full Adder 
MCC4327 Full Adder 
MCC4328 Adder (Dependent Carry) 
MCC4329 Adder (Dependent Carry) 
MCC4330 Adder (Independent Carry) 
MCC4331 Adder (Independent Carry) 
MCC4332 Carry Decoder. 
MCC4335 Quad Latch (0.C.) 
MCC4337 Quad Latch 
MCC4342 Quad Predriver 

- MCC4343 Dual Line Selector 
MCC4344 Phase Frequency Detector 
MCC4350 Counter-Latch Decoder/Driver 

MCC4351 Counter-Latch Decoder/Driver 
MCC4352 Dual Decade Counter 
MCC4353 Dual Hexadecimal Counter 
MCC4354 Dual Decade Up/Down Counter 
MCC4355 Dual Binary Up/Down Counter 
MCC4356 NBCD Adder 
MCC4358 Nines Compliment/Zero Element 
MCC4360 Bus Transfer Switch 
MCC4362 Dual Majority Logic Gate 
MCC4368 Dual MOS to TTL Level Translator 
MCC4741 Quad MC1741 Op Amp 
MCC4741C Quad MC1741 Op Amp 
MCC5090 Fixed Frequency Decade Divider 
MCC5092 Fixed Frequency Decade Divider 
MCC5111 4-Bit Shift Register 
MCC5113 4-Bit Shift Register 
MCC5121 Dual 4-Bit Parity Generator Checker 
MCC5123 Dua! 4-Bit Parity Generator Checker 
MCC5131 Dual 4-Bit Comparator 
MCC5133 Dual 4-Bit Comparator 
MCC5141 Binary Programmable Divider 
MCC5143 Binary Programmable Divider 
MCC5151 BCD Programmable Divider 
MCC5153 BCD Programmable Divider 
MCC5173 4-Bit BCD Counter 

' MCC5163 4-Bit Binary Counter 
MCC5181 _| 4-Bit Binary up/Down Counter 
MCC5183 4-Bit Binary up/Down Counter 
MCC5191 4-Bit BCD Up/Down Counter 
MCC5193 4-Bit BCD Up/Down Counter 
MCC54HOO Quad 2-Input NAND Gate 
MCC54HOOF Quad 2-Input NAND Gate 





MCC54H01 
MCC54H01F 
MCC54H04 
MCC54H05 
MCC54H08 
MCC54H10 
MCC54H10F 
MCC54H11 
MCC54H11F 
MCC54H20 
MCC54H20F 
MCC54H21 
MCC54H21F 
MCC54H22 
MCC54H22F 
MCC54H30 
MCC54H40 
MCC54H40F 
MCC54H50 
MCC54H51 
MCC54H52 
MCC54H53 
MCC54H54 
MCC54H55 
MCC54H60 
MCC54H61 
MCC54H62 
MCCS54H71 
MCC54H72 
MCC54H73 
MCC54H74A 
MCC54H87 
MCC54H101 
MCC54H103 
MCC5400 
MCCS5400F 
MCC5401 
MCC5402 
MCC5403 
MCC5404 
MCC5405 
MCC5406 
MCC5S407 
MCC5408 
MCC5409 
MCC5410 
MCC5410F 
MCC5411 
MCC5412 
MCC5413 
MCC5414 
MCC5416 
MCC5417 
MCC5420 
MCC5420F 
MCC5423 
MCC5425 
MCC5426 
MCC5427 
MCC5430 
MCC5437 
MCC5438 
MCCS5440 
MCC5440F 
MCC5441A 
MCC5442 
MCC5443 
MCC5444 
MCC5445 
MCCS5446 
MCC5447 
MCC5448 
MCC5449 


MCCOSHON.: MCC5449 


Quad 2-Input NAND Gate (0.C. 
Quad 2-Input NAND Gate (0.C. 
Hex Inverter 

Hex Inverter 

Quad 2-Input AND Gate 

Triple 3-input NAND Gate 
Triple 3-Input NAND Gate 
Triple 3-Input AND Gate 

Triple 3-input AND Gate 

Dual 4-Input NAND Gate 

Dual 4-Input NAND Gate 

Dual 4-input AND Gate 

Dual 4-Input AND Gate 

Dual 4-Input NAND Gate (0.C.) 
Dual 4-Input NAND Gate (0.C.} 
8-Input NAND Gate 

Dual 4-Input NAND Buffer Gate 
Dual 4-Input NAND Buffer Gate 
Exp. Dual 2-W 2-Input AOI Gate 


| Dual 2-Wide 2-input AOI Gate 


Exp. 4-W 2-2-2-3 Input AND-OR Gate 
Exp. 4-Wide 2-2-2-3 Input AO! Gate 

4 Wide 2-2-2-3 Input AOI Gate 

Exp. 2-W 4-Input AOi Gate 

Dual 4-Iinput Exp. for AOI Gates 

Triple 3-Input Exp. for AND-OR Gates 
4-W 3-2-2-3 Input Exp. for AO] Gates 
OR Input J-K Flip Flop 

AND Input J-K Flip Flop 

Dual J-K Flip Flop 

Dual D positive edge triggered FF 

4-Bit True/Compl. Zero/One Element 
AND-OR Gated J-K neg. edge triggered FF se ae 
Dual J-K neg. edge triggered FF . 
Quad 2-Input NAND Gate 

Quad 2-iInput NAND Gate 

Quad 2-Input NAND Gate (0.C.) 

Quad 2-Input NOR Gate 

Quad 2-Input NAND Gate (0.C.) 

Hex Inverter 

Hex Inverter (O.C.) 

Hex Inverter Buffer/Driver (O.C.) 

Hex Buffer/Driver (O.C.) 

Quad 2-Input AND Gate 

Quad 2-Input AND Gate (0.C.) 

Triple 3-Input NAND Gate 

Triple 3-input NAND Gate 

Triple 3-input AND Gate 

Triple 3-Input NAND Gate (0.C.) 

Dual 4-1 NAND Gate Schmitt Trigger 
Hex Schmitt Trigger Inverter 

Hex Inverter Buffer/Driver (O.C.) 

Hex Buffer/Driver 

Dual 4-Input NAND Gate 

Dua! 4-Input NAND Gate 

Dual 4-Input NOR Gate w/Strobe (exp.) 
Dual 4-Input NOR Gate w/Strobe 
Quad 2-Input Interface NAND Gate 
Triple 3-input NOR Gate 

8-Input NAND Gate 

Quad 2-Input Positive NAND Buffer 
Quad 2-Input Positive NAND Buffer (0.C.) 
Dual 4-Input NAND Buffer 

Dual 4-Input NAND Buffer 

BCD to Decimal Decoder/High Level Driver 
BCD to Decimal Decoder 

Excess Three-to-Decimat Decoder 
Excess Three Gray to Decimal! Decoder 
BCD to Decimal Decoder/Driver 

BCD to seven Segment Decoder/Driver 
BCD to seven Segment Decoder/Driver 
BCD to seven Segment Decoder/Driver 
BCD to seven Segment Decoder/Driver 
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MCC5450 - MCC74H21 


MCC5450 
MCC5451 
MCC5453 
MCC5454 
MCC5460 
MCC5470 
MCC5472 
MCC5473 
MCC5474 
MCC5475 
MCC5476 
MCC5479 
MCC5480 
MCC5481 
MCC5483 
MCC5484 
MCC5485 
MCC5486 
MCC5490A 


MCCS5491A » 


MCC5492A 
MCC5493A 
MCC5494 
MCC5495A 
MCC5496 
MCC5497 

_MCC5524 
MCC5525 
MCC5528 
MCC5529 
MCC5534 
MCC5535 
MCC5538 
MCC5539 
MCC6880 
MCC7200 
MCC7201 
MCC7202 
MCC7203 
MCC7233 
MCC7234 
MCC7235 
'MCC7241 
MCC7242 
MCC7250 
MCC7251 
MCC7260 
MCC7261 
MCC7266 
MCC7267 
MCC7270 
MCC7271 
MCC7280 
MCC7281 
MCC7284 
MCC7285 
MCC7288 
MCC7290 
MCC7291 
MCC74HOO 
MCC74HOOF 
MCC74H01 
MCC74H01F 
MCC74H04 
MCC74HO5 
MCC74HO8 
MCC74H10 
MCC74H10F 
MCC74H11 
MCC74H11F 
MCC74H20 
MCC74H20F 
MCC74H21 


Exp. Dual 2-W 2-Input AOI Gate 


‘{Dual 2-W 2-input AO! Gate 


Exp. 4-W 2-Input AO! Gate 

4-W 2-input AOI Gate 

Dual 4-Input Exp. for AOI Gates 
AND Gated J-K FF Pos. edge triggered 
AND Gated J-K Master Slave FF 
Dual J-K Flip Flop 

Dual Pos. edge triggered FF 

Quad Latch 

Dual J-K Flip Flop 

Dual D Pos. edge triggered FF 
Gated Full Adder (1-Bit) 

16-Bit Scratch Pad Memory 

4-Bit Full Adder 

16-Bit Scratch Pad Memory 

4-Bit Magnitude Comparator 
Quadruple 2-Input Exclusive OR Gate 
Decade Counter 

8-Bit Shift Register 

Divide by 12 Counter 

4-Bit Binary Counter 

4-Bit Shift Register 

4-Bit Shift Register (Parallel Access) 
5-Bit Shift Register 

Synchronous 6-Bit Binary Rate Multi. 
Dual High Speed Sense Amplifier 
Dual High Speed Sense Amplifier 
Dual High Speed Sense Amplifier 
Dual High Speed Sense Amplifier 
Dual High Speed Sense Amplifier 
Dual High Speed Sense Amplifier 
Dual High Speed Sense Amplifier 
Dual High Speed Sense Amplifier 
Quad Three-State Bus Transceiver 
Dual 5-Bit Buffer Register 

Dual 5-Bit Buffer Register w/D Comp. 
10-Bit Buffer Register 

10-Bit Buffer Register w/D Comp. 
2-Input, 4-Bit, digital Multiplexer 
2-Input, 4-Bit, digital Multi: (O.C.) 
2-Input, 4-Bit, digital Multi. (O.C.) 
Quad Exclusive OR Gate 

Quad Exciusive NOR Gate (0.C.) 
Binary to Octal Decoder 

BCD to Decimal Decoder 
Arithmetic Logic Element 

Fast Carry Extender 

2-input, 4-Bit Data Selector 
2-Input, 4-Bit Data Selector (O.C.) 
4-Bit Shift Register 

4-Bit Shift Register 

Presettable Decade Counter 


High Speed Presettable Decade Counter 
High Speed Presettable Binary Counter 
Quad 2-input NAND Gate 

Quad 2-Input NAND Gate 


C.) 
C.) 


Dual 4-Input AND Gate 
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MCC74H21F - MCC7479 


ee a ee 


MCC74H21F Dual 4-Input AND Gate 

MCC74H22 Dual 4-Input NAND Gate (0.C.) 
MCC74H22F Dual 4-Input NAND Gate (0.C.} 
MCC74H30 8-Input NAND Gate 

MCC74H40 Dual 4-Input NAND Buffer Gate 
MCC74H40F Dual 4-input NAND Buffer Gate 
MCC74H50 Exp. Dual 2-W 2-Input AOI Gate 
MCC74H51 Dual 2-Wide 2-Input AOi Gate 
MCC74H52 Exp. 4-W 2-2-2-3 Input AND-OR Gate 
MCC74H53 Exp. 4-Wide 2-2-2-3 Input AOI Gate 
MCC74H54 4 Wide 2-2-2-3 Input AO! Gate 
MCC74H55 Exp. 2-W 4-Input AO! Gate 
MCC74H60 T Dual 4-Input Exp. for AO! Gates 
MCC74H61 Triple 3-Input Exp. for AND-OR Gates 
MCC74H62 4-W 3-2-2-3 Input Exp. for AO! Gates 
MCC74H71 l OR Input J-K Flip Flop 

MCC74H72 AND Input J-K Flip Flop 

MCC74H73 | Dual J-K Flip Flop 

MCC74H74A Dual D positive edge triggered FF 
MCC74H87 4-Bit True/Compl. Zero/One Element 
MCC74H101 AND-OR Gated J-K neg. edge triggered FF w/preset 
MCC74H103 Dual J-K neg. edge triggered FF 
MCC7400 Quad 2-Input NAND Gate 

MCC7400F Quad 2-Input NAND Gate 

MCC7401 Quad 2-Input NAND Gate (0.C.) 
MCC7402 | Quad 2-Input NOR Gate 

MCC7403 Quad 2-Input NAND Gate (0.C.) 
MCC7404 Hex Inverter 

MCC7405 Hex Inverter (0.C.) 

MCC7406 Hex Inverter Buffer/Driver (O.C.)} 
MCC7407 Hex Buffer/Driver (O.C.) 

MCC7408 Quad 2-Input AND Gate 

MCC7409 Quad 2-Input AND Gate (0.C.) 
MCC7410 Triple 3-Input NAND Gate 

MCC7410F Triple 3-Input NAND Gate 

MCC7411 Triple 3-Input AND Gate 

MCC7412 | Triple 3-Input NAND Gate (0.C.) 
MCC7413 Dual 4-| NAND Gate Schmitt Trigger 
MCC7414 Hex Schmitt Trigger Inverter 
MCC7416 Hex.Inverter Buffer/Driver (O.C.) 
MCC7417 Hex Buffer/Driver 

MCC7420 l Dual 4-Input NAND Gate 

MCC7420F Dual 4-input-NAND Gate 

MCC7423 Dual 4-Input NOR Gate w/Strobe (exp.) 
MCC7425 Dual 4-Input NOR Gate w/Strobe 
MCC7426 Quad 2-Input Interface NAND Gate 
MCC7427 Triple 3-input NOR Gate 

MCC7430 8-Input NAND Gate 

MCC7437 Quad 2-Input Positive NAND Buffer 
MCC7438 I Quad 2-Input Positive NAND Buffer (O.C. )— 
MCC7440 Dual 4-input NAND Buffer 
MCC7440F Dual 4-Input NAND Buffer 
MCC7441A BCD to Decimal Decoder/High Level Driver 
MCC7442 BED to Decimal Decoder 

MCC7443 Excess Three-to-Decimal Decoder 
MCC7444 Excess Three Gray to Decimal Decoder 
MCC7445 BCD to Decima! Decoder/Driver 
MCC7446 BCD to seven Segment Decoder/Driver 
MCC7447 BCD to seven Segment Decoder/Driver 
MCC7448 BCD to seven Segment Decoder/Driver 
MCC7449 BCD to seven Segment Decoder/Driver 
MCC7450 Exp. Dual 2-W 2-Input AOI Gate 
MCC7451 1 Dual 2-W 2-Input AOI Gate 

MCC7453 Exp. 4-W 2-Input AOI Gate 

MCC7454 4-W 2-Input AO! Gate 

MCC7460 Dual 4-Input Exp. for AO! Gates 
MCC7470 AND Gated J-K FF Pos. edge triggered 
MCC7472 AND Gated J-K Master Slave FF 
MCC7473 Dual J-K Flip Flop 

MCC7474 Dual Pos. edge triggered FF 
MCC7475 Quad Latch 

MCC7476 Dual J-K Flip Flop 

MCC7479 Dual D Pos. edge triggered FF 
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MCC7480 - MCC7906C 


MCC7480 
MCC7481 
MCC7483 
MCC7484 
MCC7485 
MCC7486 
MCC7490A 
MCC7491A 
MCC7492A 
MCC7493A 
MCC7494 
MCC7495A 
MCC7496 
MCC7497 
MCC7524 
MCC7525 
MCC7528 
MCC7529 
MCC7534 
MCC7535 
MCC7538 
MCC7539 
MCC7705C 
MCC7706C 
MCC7708C 
MCC7712C 
MCC7715C 
MCC7718C 
MCC7720C 
MCC7724C 
MCC78LO5C 
MCC78LOSAC 
MCC78LO8C 


MCC78LO8AC" 


MCC78L12C 
MCC78L12AC 
MCC78L15C 
MCC78L15AC 
MCC78L18C 
MCC78L18AC 
MCC78L24C 
MCC78L24AC 
MCC78MO05 
MCC78M06 
MCC78M08 
MCC78M12 
MCC78M15 
MCC78M18 
MCC78M20 
MCC78M24 
MCC7805C 
MCC7806C 
MCC7808C 
MCC7812C 
MCC7815C 
MCC7818C 
MCC7824C 
MCC79LO3C 
MCC79LO3AC 
MCC79LOSC 
MCC79LOSAC 
MCC79L12C 
MCC79L12AC 
MCC79L15C 
MCC79L15AC 
MCC79L18C 
MCC79L18AC 
MCC79L24C 
MCC79L24AC 
MCC7902C 
MCC7905C 
MCC7905.2C 
MCC7906C 


LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 


Gated Full Adder (1-Bit) 

16-Bit Scratch Pad Memory 

4-Bit Full Adder 

16-Bit Scratch Pad Memory 

4-Bit Magnitude Comparator 

Quadruple 2-Input Exclusive OR Gate 

Decade Counter 

8-Bit Shift Register 

Divide by 12 Counter 

4-Bit Binary Counter 

4-Bit Shift Register 

4-Bit Shift Register (Parallel Access) 

5-Bit Shift Register 

Synchronous 6-Bit Binary Rate Multi. 

Dual High Speed Sense Amplifier 

Dual High Speed Sense Amplifier 

Dua! High Speed Sense Amplifier 

Dual High Speed Sense Amplifier 

Dual High Speed Sense Amplifier 

Dual High Speed Sense Amplifier 

Dual High Speed Sense Amplifier 

Dual High Speed Sense Amplifier 

Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal! Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal! Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voitage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voitage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Termina! Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Positive Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three. Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voitage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
Three Terminal Negative Fixed Voltage Regulator 
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MCC7908C - MCC9328 


1. ae. ee Ee 


MCC7908C LINEAR Three Terminal Negative Fixed Voltage Regulator 
MCC7912C LINEAR Three Terminal Negative Fixed Voltage Regulator 
MCC7915C LINEAR Three Terminal Negative Fixed Voltage Regulator 
MCC7918C LINEAR Three Terminal Negative Fixed Voitage Regulator 
MCC7924C LINEAR Three Terminal Negative Fixed Voltage Regulator 
MCC8200 MTTL Dual 5-Bit Buffer Register 
MCC8201 MTTL Dual 5-Bit Buffer Register w/D Comp. 
MCC8202 MTTL 10-Bit Buffer Register 
MCC8203 MTTL 10-Bit Buffer Register w/D Comp. 
MCC8233 MTTL 2-Input, 4-Bit, digital Multiplexer 
MCC8234 MTTL 2-Input, 4-Bit, digital Multi. (O.C.) 
MCC8235 MTTL 2-input, 4-Bit, digital Multi. (O.C.) 
MCC8241 MTTL Quad Exclusive OR Gate 
MCC8242 MTTL Quad Exclusive NOR Gate (0.C.) 
MCC8250 MTTL Binary to Octal Decoder 
MCC8251 MTTL _}| BCD to Decimal Decoder 
MCC8260 MTTL Arithmetic Logic Element 
MCC8261 MTTL Fast Carry Extender 
MCC8266 MTTL 2-input, 4-Bit Data Selector 
MCC8267 MTTL 2-Input, 4-Bit Data Selector (O.C.) 
MCC8270 MTTL 4-Bit Shift Register 
MCC8271 MTTL 4-Bit Shift Register 
MCC8280 MTTL Presettable Decade Counter 
MCC8281 MTTL Presettable Binary Counter 
MCC8284 MTTL Binary Up/Down Counter 
MCC8285 MTTL Decade Up/Down Counter 
MCC8288 MTTL Divide by 12 Counter 
MCC8290 MTTL High Speed Presettable Decade Counter 
MCC8291 MTTL High Speed Presettable Binary Counter 
MCC8300 MTTL Universal 4-Bit Shift Register 
MCC8301 MTTL BCD-to-Decima! Decoder 
MCC8304 MTTL Dual Full Adder 
MCC8306 MTTL Presettable Decade Up/Down Counter 
MCC8307 MTTL BCD to Seven Segment Decoder 
MCC8308 MTTL Dual 4-Bit Latch 
MCC8309 MTTL Dual 4-Channel Data Selector 
MCC8310 MTTL Presettable Decade Counter 
MCC8311 MTTL One of 16 Decoder 
MCC8312 MTTL 8-Channel Data Selector 
MCC8314 MTTL Quad Latch 
MCC8316 MTTL Presettable 4-Bit Binary Counter 
MCC8317 MTTL Seven Segment Decoder/Driver 
MCC8318 MTTL 8-Input Priority Encoder 
MCC8322 MTTL Quad 2-Input Data Selector/Multi. 
MCC8324 MTTL 5-Bit Comparator 
MCC8328 MTTL Dual 8-Bit Shift Register 
MCC8500 LSI CRCC Generator 
MCC8501 LSI Error Pattern Register 
MCC8502 LSI\ LRCC/Data Register 
MCC8503 LSI Universal! Polynomial Generator 
MCC8504 LSI Universal Preset. Polynomial Gen. 
MCC8505 LSI Mos Dynamic Memory Address Refresh 
MCC8506 LSI Polynomial Generator 

~MCC8520 LSI Deskew/Queve Register 
MCC8601 MTTL Retriggerable Monostable Multi. 
MCC8602 MTTL Dual Retriggerable Resettable Mono. Multi. 
MCC9300 MTTL Universal 4-Bit Shift Register 
MCC9301 MTTL ’ BCD-to-Decimal Decoder 
MCC9304 MTTL Dual Full Adder 
MCC9306 MTTL Presettable Decade Up/Down Counter 
MCC9307 MTTL BCD to Seven Segment Decoder 
MCC9308 MTTL Dual 4-Bit Latch 
MCC9309 MTTL Dual 4-Channel Data Selector 
MCC9310 MTTL Presettable Decade Counter 
MCC9311 MTTL One of 16 Decoder 
MCC9312 MTTL 8-Channel Data Selector 
MCC9314 MTTL Quad Latch 
MCC9316 MTTL Presettable 4-Bit Binary Counter 
MCC9317 MTTL Seven Segment Decoder/Driver 
MCC9318 MTTL 8-Input Priority Encoder 
MCC9322 MTTL Quad 2-Input Data Selector/Multi. 
MCC9324 MTTL 5-Bit Comparator 
MCC9328 MTTL Dual 8-Bit Shift Register 
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MCC9601 - MCC10129 


MCC9601 
MCC9602 
MCC9701 
MCC9702 
MCC9704 
MCC9707 
MCC9709 
MCC9713 
MCC9714 
MCC9715 
MCC9718 
MCC9719 
MCC9720 
MCC9721 
MCC9722 
MCC9723 
MCC9724 
MCC9725 
MCC9801 
MCC9802 
MCC9804 
MCC9807 
MCC9809 
MCC9813 
MCC9814 
MCC9815 
MCC9818 
MCC9819 
MCC9820 
MCC9821 
MCC9822 
MCC9823 
MCC9824 
MCC9825 
MCC9901 
MCC9902 
MCC9904 
MCC9907 
MCC9909 
MCC9913 
MCC9914 
MCC9915 
MCC9918 
MCC9919 
MCC9920 
MCC9921 
MCC9922 
MCC9923 
MCC9924 
MCC9925 
MCC10100 
MCC10101 
MCC10102 
MCC10103 
MCC10104 
MCC10105 
MCC10106 
MCC10107 
MCC10109 
MCC10110 
MCC10113 
MCC10114 
MCC10115 
MCC10116 
MCC10117 
MCC10118 
MCC10119 
MCC10121 
MCC10123 
MCC10124 
MCC10125 
MCC10128 
MCC10129 





Retriggerable Monostable Multi. 
Dual Retriggerable Resettable Mono. Multi. 
Dual 4 Channei Data Selector 
Dual J-K Flip Flop 

4-Bit Parallel Full Adder 

Dual 4 Channel Data Distributor 
Quad Schmitt Trigger 

Quad 2-Input AND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input OR Gate 

Hex Inverter 

Hex Expander 

Hex Expander 

Quad 2-Input Expander 

Dual J-K Flip Flop 

Quad 2-lnput AND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input OR Gate 

Dual 4 Channel Data Selector 
Dual J-K Flip Flop 

4-Bit Parallel Full Adder 

Dual 4 Channel Data Distributor 
Quad Schmitt Trigger 

Quad 2-input AND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input OR Gate 

Hex Inverter 

Hex Expander 

Hex Expander 

Quad 2-Input Expander 

Dual J-K Flip Flop 

Quad 2-Input AND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input OR Gate 

Dual 4 Channel Data Selector 
Dual J-K Flip Flop 

4-Bit Parallel Full Adder 

Dual 4 Channel Data Distributor 
Quad Schmitt Trigger 

Quad 2-Input AND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input OR Gate 

Hex Inverter 

Hex Expander 

Hex Expander 

Quad 2-Input Expander 

Dual J-K Flip Flop 

Quad 2-Input AND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input OR Gate 

Quad NOR Gate W/Strobe 
Quad OR/NOR Gate 

Quad NOR Gate 

Quad 2-Input OR Gate 

Quad AND Gate 

Triple 2-3-2 OR/NOR Gate 
Triple 4-3-3 NOR Gate 

Triple Exclusive OR/NOR Gate 
Dual 4-5 Input OR/NOR Gate 
Dual 3-input/3-Output OR Gate 
Quad Exclusive OR Gate 

Triple Line Receiver 

Quad Line Receiver 

Triple Line Receiver 

Dual 2-Wide AND/OR-AND-INVERT Gate 
Dual 2-Wide 3-Input OR-AND Gate 
4-Wide 4-3-3-3 Input OR-AND Gate 
4-Wide OR-AND/OR-AND-INVERT Gate 
Triple 4-3-3-Input Bus Driver 
Quad TTL-to-MECL Translator 
Quad MECL-to-TTL Translator 
Dual Bus Driver 

Quad Bus Receiver 
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MCC10130 
MCC10131 
MCC10132 
MCC10133 
MCC10134 
MCC10135 
MCC10136 
MCC10137 
MCC10138 
MCC10141 
MCC10153 
MCC10158 
MCC10159 
MCC10160 
MCC10161 
MCC10162 
MCC10163 
MCC10164 
MCC10165 
MCC10166 
MCC10168 
MCC10170 
MCC10171 
MCC10172 
MCC10173 
MCC10174 
MCC10175 
MCC10176 
MCC10177 
MCC10178 
MCC10179 
MCC10180 
MCC10181 
MCC10182 
MCC10183 
MCC10186 
MCC10190 
MCC10191 
MCC10193 
MCC10194 
MCC10195 
MCC10197 
MCC10198 
MCC10210 
MCC10211 
MCC10212 
MCC10216 
MCC10231 
MCC10237 
MCC10500 
MCC10501 
MCC10502 
MCC10503 
MCC10504 
MCC10505 
MCC10506 
MCC10507 
MCC10509 
MCC10111 
MCC10513 
MCC10514 
MCC10515 
MCC10516 
MCC10517 
MCC10518 
MCC10519 
MCC10521 
MCC10524 
MCC10525 
MCC10530 
MCC10531 
MCC10532 
MCC10533 


MCC10130 - MCC10533 


Dual D Latch 

Dual D Flip-Flop 

Dual MUX W/Latch (Common Reset) 
Quad Latch 

Dual MUX W/Latch (Separate Select) 
Dual J-K Master-Slave Flip-Flop 
Universal Binary Counter 

Universal Decade Counter 

Bi-Quinary Counter 

4-Bit Universal Shift Register 

Quad Latch (Negative Clock) 

Quad 2-1 Multi. (Non-Inverting Output) 
Quad 2-1 Multi. (Inverting Output) 
12-Bit Parity Generator/Checker 
Binary to 1-8 Line Decoder (Low) 
Binary to 1-8 Line Decoder (High) 
Error Detection/Corr. Ckt. (IBM Pattern) 
8-Line Multiplexer 

Priority Encoder 

5-Bit Comparator 

Quad Latch (Common Clock) 

9 + 2 Bit Parity Checker 

Dual 4-Line Decoder (Low) 

Dual 4-Line Decoder (High) 

Quad 2-Input MUX W/Latch 

Dual 4-to-1 Multiplexer 

Quint Latch 

Hex D Flip-Flop 

Triple MECL-to-MOS Translator (N-Channel) 
Binary Counter 

Look Ahead Carry Block 

Dual High-Speed Adder/Subtractor 
4-Bit Arithmetic Logic Unit 

16-Pin 2-Bit ALU 

4 x 2 (2s complement) Multiplier 

Hex D Flip-Flop W/Common Reset 
Quad iBM-to-MECL Translator 

Hex MECL-to-IBM Translator 

Error Detection/Corr. Ckt. (Motorola Pattern) 
Dual Simulaneous Bus Transceiver 
Hex Inverter/Buffer 

Hex AND Gate 

Retriggerable 1-Shot Multivibrator 
High-Speed Dual 3-I/3-Output OR Gate 
High-Speed Dual 3-I1/3-Output NOR Gate 
High-Speed Dual 2-NOR/1-OR Gate 
High-Speed Triple Line Receiver 
High-Speed Dual D Flip-Flop 
High-Speed 2-Bit Multiplier 

Quad NOR Gate W/Strobe 

Quad OR/NOR Gate 

Quad NOR Gate 

Quad 2-input OR Gate 

Quad AND Gate 

Triple 2-3-2 OR/NOR Gate 

Triple 4-3-3 NOR Gate 

Triple Exclusive OR/NOR Gate 

Dual 4-5 Input OR/NOR Gate 

Dual 3-Input/3-Output NOR Gate 
Quad Exclusive OR Gate 

Triple Line Receiver 

Quad Line Receiver 

Triple Line Receiver 

Dual 2-Wide AND/OR-AND-INVERT Gate 
Dual 2-Wide 3-Input OR-AND Gate 
4-Wide 4-3-3-3 Input OR-AND Gate 
4-Wide OR-AND/OR-AND-INVERT Gate 
Quad TTL-to-MECL Translator 

Quad MECL-to-TTL Translator 

Dual D Latch 

Dual D Flip-Flop 

Dual MUX W/Latch (Common Reset) 
Quad Latch ; 


YAR 


Geometry 





MCC10534 - MCC54145 


MCC10534 
MCC10535 
MCC10536 
MCC10537 
MCC10538 
McC10541 
MCC10553 
MCC10558 
MCC10559 
MCC10560 
MCC10561 
MCC10562 
MCC10564 
MCC10565 
MCC10566 
MCC10568 
MCC10570 
MCC10571 
MCC10572 
MCC10573 
MCC10574 
MCC10575 
MCC10576 
MCC10578 
MCC10579 
MCC10580 
MCC10581 
MCC10582 
MCC10583 
MCC10586 
MCC10590 
MCC10591 
MCC10594 
MCC10595 
MCC10597 
MCC10610 
MCC10611 
MCC10612 
MCC10616 
MCC10631 
MCC12000 
MCC12002 
MCC12012 
MCC12013 
MCC12014 
MCC12020 
MCC12021 
MCC12030 
MCC12040 
MCC12060 
MCC12061 
MCC12502 
MCC12513 
MCC12520 
MCC12521 
MCC12560 
MCC12561 


MCC14000 Series 


MCC14046 
MCC15482 
MCC17482 
MCC25482 
MCC27482 
MCC54100 
MCC54107 
MCC54120 
MCCS§4121 
MCC54122 
MCC54123 
MCC54132 


MCC54136 | 


MCC54141 
MCC54145 


Dual MUX W/Latch (Separate Select) 
Dual J-K Master-Slave Flip-Flop 
Universal Binary Counter 

Universal Decade Counter 

Bi-Quinary Counter 

4-Bit Universal Shift Register 

Quad Latch (Negative Clock) 

Quad 2-! Multi. (Non-Inverting Output) 
Quad 2-1 Multi. (Inverting Output) 


112-Bit Parity Generator/Checker 


Binary to 1-8 Line Decoder (Low) 
Binary to 1-8 Line Decoder (High) 
8-Line Multiplexer 

Priority Encoder 

5-Bit Comparator 

Quad Latch (Common Clock) 

9 + 2 Bit Parity Checker 

Dual 4-Line Decoder (Low) 

Dual 4-Line Decoder (High) 

Quad 2-Input MUX W/Latch 

Dual 4-to-1 Multiplexer 

Quint Latch 

Hex D Flip-Flop 

Binary Counter 

Look Ahead Carry Block 

Dual High-Speed Adder/Subtractor 
4-Bit Arithmetic Logic Unit 

16-Pin 2-Bit ALU 

4x 2 (2s complement) Multiplier 
Hex D Flip-Flop W/Common Reset 
Quad IBM-to-MECL Translator 

Hex MECL-to-IBM Translator 

Dual Simulaneous Bus Transceiver 
Hex Inverter/Buffer 

Hex AND Gate 

High-Speed Dual 3-I/3-Output OR Gate 
High-Speed Dual 3-1/3-Output NOR Gate 
High-Speed Dual 2-NOR/1-OR Gate 
High-Speed Triple Line Receiver 
High-Speed Dual D Flip-Flop 
Digital Mixer/Translator 

Analog Mixer 

Two Modulus Prescaler 

Two Modulus Prescaler 

Counter Control Logic 

Offset Control 

Offset Programmer 

To Be Introduced 

Phase Frequency Detector 

Crystal Oscillator 

Crystal Oscillator 

Analog Mixer 

Two Modulus Prescaler 

Offset Control 

Offset Programmer 

Crystal Oscillator 

Crystal Oscillator 


|See Chapter 8 


McMos Phase-Locked Loop 


2-Bit Full Adder 

Dual 4-Bit Latch 

Dual J-K Master Slave FF 

Dual Pulse Synchronizers/Drivers 
Monostable Multivibrator 
Retriggerable Monostable Multi. 

Dual Retriggerable Monostable Multi. 
Quadruple 2-Input NAND Schmitt Trigger 
Quadruple 2-Input Exc. OR Gate (0.C.) 
BCD to Decimal Decoder/Driver 

BCD to Decimal Decoder/Driver 


AA 





7WJ(3EG) 
8RH 
8MT 
3PS 
1WB 
5WE 

TW\(3EG) 
8RH 


13E 
13E 
13E 
13E 
31R 
45P 
7HG 
97M 
6GR 
3HA 
1KD 
8GM 
8HF 
96M 


MCC54150 
MCC54151 
MCC54152 
MCC54153 
MCC54154 
MCC54155 
MCC54156 
MCC54157 
MCC54160 
MCC54161 
MCC54162 
MCC54163 
MCC54164A 
MCC54165 
MCC54167 
MCC54174 
MCC54175 
MCC54176 
MCC54177 
MCC54180 
MCC54181 
MCC54182 
MCCS54190 
MCC54191 
MCC54192 
MCC54193 
MCC54194 
MCC54195 
MCC54196 
MCC54197 
MCC54221 
MCC54290 
MCC54293 
MCC54298 
MCC55107 
MCC55108 
MCC55325 
MCC74100 
MCC74107 
MCC74120 
. MCC74121 
MCC74122 
MCC74123 
MCC74132 
MCC74136 
MCC74141 
MCC74145 
MCC74150 
MCC74151 
MCC74152 
MCC74153 
MCC74154 
MCC74155 
MCC74156 
MCC74157 
MCC74160 
MCC74161 
MCC74162 
MCC74163 
MCC74164A 
MCC74165 
MCC74167 
MCC74174 
MCC74175 
MCC74176 
MCC74177 
MCC74180 
MCC74181 
MCC74182 
MCC74190 
MCC74191 
MCC74192 
MCC74193 


MCC54150 - MCC74193 


| erinmo, | ramiy | etn | omar 


16 Channel Data Selector/Multiplexer 
8 Channel Data Selector/Multiplexer 

8 Channel Data Selector/Multiplexer 
Dual 4 line to 1 line Data Sel./Multi. 

4 line to 16 line Decoder/Demulti. 

Dual 2-to-4 Line Dec./1-to-4 Line Demul. 
Dual 2-to-4 Line Dec./1-to-4 Line Demul. 
Quad 2-Input Data Selector/Multiplexer 
Decade Synchronous Counter 
Synchronous 4-Bit Binary Counter 
Synchronous Decade Counter 
Synchronous 4-Bit Binary Counter 

8-Bit Parallel-Out Serial Shift Reg. 
Parailel-Load 8-Bit Shift Reg. 

Decade Rate Multiplier (Synchronous) 
Hex Type D Flip-Flop 

Quadruple D Type Flip-Flop 

35MHz preset. decade counter/latch 
35MHz preset. decade counter/latch 
8-Bit Odd/Even Parity Gen./Checker 
4-Bit ALU/Function Generator 

Look Ahead Carry Generator 

BCD Synchronous Up/Down Counter 
4-Bit Binary Syn. Up/Down Counter 
Preset. Decade Up/Down Counter 
Preset. 4-Bit Binary Up/Down Counter 
4-Bit Bidirectional Univ. Shift Reg. 

4-Bit Parallel Access Shift Reg. 

Preset. Decade or Binary Counter/Latch 
Preset. Decade or Binary Counter/Latch 


Dual Mono. Muitiv. w/Schmitt-Trigger Inputs 


Decade Counter 

4-Bit Binary Counter 

Quadruple 2-Input Multi. w/Storage 
Dual Line Receiver 

Dual Line Receiver 

Dual Memory Driver 

Dual 4-Bit Latch 

Dual J-K Master Slave FF 

Dual Pulse Synchronizers/Drivers 
Monostable Multivibrator 
Retriggerable Monostable Multi. 

Dual Retriggerable Monostable Multi. 
Quadruple 2-Input NAND Schmitt Trigger 
Quadruple 2-Input Exc. OR Gate (0.C.)} 
BCD to Decimal Decoder/Driver 

BCD to Decimal Decoder/Driver 

16 Channel Data Selector/Multiplexer 
8 Channel Data Selector/Multiplexer 
8 Channel Data Selector/Multiplexer 
Dual 4 line to 1 line Data Sel. /Muiti. 
4 line to 16 line Decoder/Demulti. 
Dual 2-to-4 Line Dec./1-to-4 Line Demul. 
Dual 2-to-4 Line Dec./1-to-4 Line Demul. 
Quad 2-Input Data Selector/Multiplexer 
Decade Synchronous Counter 
Synchronous 4-Bit Binary Counter 
Synchronous Decade Counter 
Synchronous 4-Bit Binary Counter 
8-Bit Paralle!-Out Serial Shift Reg. 
Parallei-Load 8-Bit Shift Reg. 

Decade Rate Multiplier (Synchronous) 
Hex Type D Flip-Flop 

Quadruple D Type Flip-Flop 

35MHz preset. decade counter/latch 
35MHz preset. decade counter/latch 
8-Bit Odd/Even Parity Gen./Checker 
4-Bit ALU/Function Generator 

Look Ahead Carry Generator 

BCD Synchronous Up/Down Counter 
4-Bit Binary Syn. Up/Down Counter 
Preset. Decade Up/Down Counter 
Preset. 4-Bit Binary Up/Down Counter 





2-45 


MCC74194 - MCR106-1 


MCC74194 MTTL 4-Bit Bidirectional Univ. Shift Reg. 

MCC74195 MTTL 4-Bit Parallel Access Shift Reg. 

MCC74196 MTTL Preset. Decade or Binary Counter/Latch 

MCC74197 MTTL Preset. Decade or Binary Counter/Latch 
.MCC74221 MTTL Dual Mono. Multiv. w/Schmitt-Trigger Inputs 
_MCC742380 MTTL Decade Counter 

MCC74293 MTTL 4-Bit Binary Counter 

MCC74298 MTTL Quadruple 2-input Multi. w/Storage 

MCC75107 LINEAR Dual Line Receiver 

MCC75108 LINEAR Dual Line Receiver 

MCC75110 LINEAR Dual Line Driver 

MCC75140 LINEAR Dual Line Receiver 

MCC75325 LINEAR Dual Memory Driver 

MCC75358 LINEAR Dual MECL-to-MOS Driver 

MCC75365 LINEAR Quad MOS Clock Driver 

MCC75368 LINEAR Dual MECL-to-MOS Driver 

MCC75450 LINEAR Dual Peripheral Positive ‘““AND”’ Driver 

MCC75451 LINEAR Dual! Peripheral Driver 

MCC75452 LINEAR Dual Peripheral Driver 

MCC75453 LINEAR Dual Peripheral Driver 

MCC75454 LINEAR Dual Peripheral Driver 

MCC75461 LINEAR Dual Peripheral Driver 

MCC75462 LINEAR Dual Peripheral Driver 

MCC75463 LINEAR Dual Peripheral Driver 

MCC75464 LINEAR Dual Peripheral Driver 

MCC75491 LINEAR Quad Led Segment Driver 

MCC75492 Hex Led Digit Driver 

MCCF1458 Dual Operational Amplifier 

MCCF1709 Operational Amplifier 

MCCF1741 Comsensated Operational Amplifier 

MCCF3346 Transistor Assembly 

MCCF3386 Transistor Assembly 

MCCF3403 Quad Operational Amplifier 

MCCF3503 Quad Operational Amplifier 








Device Alternate 


MCL1300 MCLC1300 


MCL1301 MCLC1301 
MCL1302 MCLC1302 
MCL1303 MCLC1303 
MCL1304 MCLC1304 


MCMCS5003 512-Bit Programmable ROM 
MCMC5004 512-Bit Programmable ROM 
MCMC10143 8x12 Multiport Register File 
MCMC10144 256-Bit Random Access Memory 
MCMC10145 64-Bit Register File (RAM) 
MCMC10146 1024-Bit Random Access.Memory 
MCMC10147 128-Bit Random Access Memory 









MCMC10149 


1024-Bit Programmable ROM 


Device Alternate . Geom 
et 
Type. Chip ometry 


MCR101 MCRC101 


MCR102 2NC5060 
MCR103 2NC5061 
MCR104 2NC5062 
MCR106-1 MCRC106-1 MCRCO361 





9_AB 


Device 
Type 


MCR 106-2 
MCR106-3 
MCR106-4 
MCR106-5 
MCR106-6 
MCR106-7 
MCR106-8 
MCR106-9 
MCR106-10 
MCR107-1 
MCR107-2 
MCR107-3 
MCR107-4 
MCR107-5 
MCR107-6 
MCR107-7 
MCR107-8 
MCR115 
MCR120 
MCR201 
MCR202 
MCR203 
MCR204 
MCR205 
MCR206 
MCR220-5 
MCR220-7 
MCR220-9 
MCR221-5 
MCR221-7 
MCR221-9 
MCR406-1 
MCR406-2 
MCR406-3 
MCR406-4 
MCR407-1 
MCR407-2 
MCR407-3 
MCR407-4 
MCR649AP-1 
MCR649AP-2 
MCR649AP-3 
MCR649AP-4 
MCR649AP-5 
MCR649AP-6 
MCR649AP-7 
MCR649AP-8 
MCR649AP-9 
MCR649AP-10 
MCR1330 
MCR1350 
MCR1906-1 
MCR1906-2 
MCR1906-3 
MCR1906-4 
MCR2305-1 
MCR2305-2 
MCR2305-3 
MCR2305-4 
MCR2305-5 
MCR2305-6 
MCR2305-8 
MCR2305-10 
MCR2604L-1 
MCR2604L-2 
MCR2604L-3 
MCR2604L-4 
MCR2604L-5 
MCR2604L-6 
MCR2604L-8 
MCR2604L-10 
MCR3000-1 
MCR3000-2 


MCRC106-2 
MCRC106-3 
MCRC106-4 
MCRC106-5 
MCRC106-6 
MCRC106-7 
MCRC106-8 
MCRC106-9 
MCRC106-10 
MCRC107-1 
MCRC107-2 
MCRC107-3 
MCRC107-4 
MCRC107-5 
MCRC107-6 
MCRC107-7 
MCRC107-8 


MCRC101 


MCRC220-5 
MCRC220-7 
MCRC220-9 
MCRC221-5 
MCRC221-7. 
MCRC221-9 
MCRC406-1 
MCRC406-2 
MCRC406-3 
MCRC406-4 
MCRC407-1 
MCRC407-2 
MCRC407-3 
MCRC407-4 
MCRC649AP-1 
MCRC649AP-2 
MCRC649AP-3 
MCRC649AP-4 
MCRC649AP-5 
MCRC649AP-6 
MCRC649AP-7 
MCRC649AP-8 
MCRC649AP-9 
MCRC649AP-10 


MCRC1906-1 
MCRC1906-2 
MCRC1906-3 
MCRC1906-4 
MCRC2305-1 
MCRC2305-2 
MCRC2305-3 
MCRC2305-4 
MCRC2305-5 
MCRC2305-6 
MCRC2305-8 
MCRC2305-10 
MCRC2604L-1 
MCRC2604L-2 
MCRC2604L-3 
MCRC2604L-4 
MCRC2604L-5 
MCRC2604L-6 
MCRC2604L-8 
MCRC2604L-10 
MCRC3000-1 
MCRC3000-2 


Alternate 


Chip 


MCRCO361 
MCRCO361 
MCRCO362 
MCRCO363 
MCRCO364 
MCRCO365 
MCRCO366 
MCRCO367 
MCRCO368 
MCRCO361 
MCRCO361 
MCRCO361 
MCRCO362 
MCRCO363 
MCRCO364 
MCRCO365 
MCRCO366 
2NC5063 

2NC5064 


2NC5060 
2NC5061 

2NC5062 

2NC5063 

2NC5064 

MCRC3103 
MCRC3103 
MCRC3107 
MCRC3203 
MCRC3205 
MCRC3207 
MCRCO361 
MCRCO361 
MCRCO361 
MCRCO362 
MCRCO361 
MCRCO361 
MCRCO361 
MCRCO362 
MCRC3201 
MCRC3201 
MCRC3201 
MCRC3202 
MCRC3203 
MCRC3204 
MCRC3205 
MCRC3206 
MCRC3207 
MCRC3208 
2NC6116 

2NC6118 

MCRC6381 
MCRC6381 
MCRC6381 
MCRC6382 
MCRC3101 
MCRC3101 
MCRC3101 
MCRC3102 
MCRC3103 
MCRC3104 
MCRC3106 
MCRC3108 
MCRC3101 
MCRC3101 
MCRC3101 
MCRC3102 
MCRC3103 
MCRC3104 
MCRC3106 
MCRC3108 
MCRC3101 
MCRC3101 


9-47 


MCR106-2 - MCR3000-2 


Geometry 


036 
036 
036 
036 
036 
036 
036 
036 
036 
036 
036 
036 
036 
036 
036 
036 
TL62 
TL62 
TL6O 
TL6O 
TL6O 
TL62 
TL62 
TL62 
310 
310 
310 
320 
320 
320 
036 
036 
036 
036 
036 
036 
036 
036 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 
1L72/75 
TL72/75 
638 
638 
638 
638 
310 
310 
310 
310 
310 
310 
310 
310 
310 
310 
310 
310 
310 
310 
310 
310 
310 
310 





MCR3000-3 - MJ450 


MCR3000-3 
MCR3000-4 
MCR3000-5 
MCR3000-6 
MCR3000-7 
MCR3000-8 
_ MCR3000-9 
MCR3000-10 
MCR3818-1 
MCR3818-3 
MCR3818-5 
MCR3818-7 
MCR3818-10 
MCR3835-1 
MCR3835-2 
MCR3835-5 
MCR3835-7 
MCR3835-8 
MCR3835-9 
MCR3835-10 
MCR3918-1 
MCR3918-3 
MCR3918-5 
MCR3918-7 
MCR3918-10 
MCR3935-1 
MCR3935-2 
MCR3935-5 
MCR3935-7 
MCR3935-8 
MCR3935-9 
MCR3935-10 
MD4957 
MFE120 
MFE121 
MFE122 
MFE130 
MFE131 
MFE132 
MFE521 
MFE823 
MFE824 
MFE2000 
MFE2001 
MFE2004 
MFE2005 
MFE2006 
MFE2010 
MFE2011 
MFE2012 
MFE2093 
MFE2094 
MFE2095 
MFE3001 
MFE3002 
MFE3003 
MFE3004 
MFE3020 
MFE3021 
MJ205 
MJ400 
MJ410 
MJ411 
MJ413 
MJ420 
MJ421 
MJ423 
MJ424 
MJ425 
MJ430S 
MJ431 
MJ440S 
MJ450 


MCRC3000-3 
MCRC3000-4 
MCRC3000-5 
MCRC3000-6 
MCRC3000-7 
MCRC3000-8 
MCRC3000-9 
MCRC3000-10 
MCRC3818-1 
MCRC3818-3 
MCRC3818-5 
MCRC3818-7 
MCRC3818-10 
MCRC3835-1 
MCRC3835-2 
MCRC3835-5 
MCRC3835-7 
MCRC3835-8 
MCRC3835-9 
MCRC3835-10 
MCRC3918-1 
MCRC3918-3 
MCRC3918-5 
MCRC3918-7 
MCRC3918-10 
MCRC3935-1 
MCRC3935-2 
MCRC3935-5 
MCRC3935-7 
MCRC3935-8. 
MCRC3935-9 
MCRC3935-10 


MFEC120 
MFEC121 
MFEC122 
MFEC130 
MFEC131 
MFEC132 
MFEC521 
MFEC823 
MFEC824 
MFEC2000 
MFEC2001 
MFEC2004 
MFEC2005 
MFEC2006 
MFEC2010 
MFEC2011 
MFEC2012 
MFEC2093 
MFEC2094 
MFEC2095 
MFEC3001 
MFEC3002 
MFEC3003 
MFE3004 
2NC4066 
2NC4067 
MJC205 
MJC400 
MJC410 
MJC411 
MJC413 
MJC420 
MJC421 
MJC423 
MJC424 
MJC425 
MJC430S 
MJC431 
MJC440S 
MJC450 


Alternate 
Chip 


MCRC3101 
MCRC3102 
MCRC3103 
MCRC3104 
MCRC3105 
MCRC3106 
MCRC3107 
MCRC3108 
MCRC3201 
MCRC3201 
MCRC3203 
MCRC3205 
MCRC3208 
MCRC3201 
MCRC3201 
MCRC3203 
MCRC3205 
MCRC3206 
MCRC3207 
MCRC3208 
MCRC3201 
MCRC3201 
MCRC3203 
MCRC3205 
MCRC3208 
MCRC3201 
MCRC3201 
MCRC3203 
MCRC3208 ° 
MCRC3206 
MCRC3207 
MCRC3208 
2NC4957 


FETM(D) 
FETM(D) 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 


V220VUS2Z2222222220900Z02Z2222222222222202Z2222220 


Geometry 





MJ480 - MJ4647 


Device F Alternate ; 
plague Chip j Famiy | Pat | Gromer 


MJ480 MJC480 
MJ481 MJC481 
MJ490 MJC490 
MJ491 MJC491 
MJ701 MJC701 
MJ702 MJC702 
MJ704 MJC704 
MJ721 MJC721 
MJ723 MJC723 
MJ802 MJC802 
MJ804 MJC804 
MJ900 MJCs00 
MJ901 MJC901 
MJ1000 MJC 1000 
MJ1001 MJC1001 
MJ1800 MJC1800 
MJ2249 MJC2249 
MJ2250 MJC2250 
MJ2251 MJC2251 
MJ2252 MJC2252 
MJ2253 MJC2253 
MJ2254 MJC2254 
MJ2267 MJC2267 
MJ2268 MJC2268 
MJ2500 MJC2500 
MJ2501 MJC2501 
MJ2801 MJC2801 
MJ2802 MJC2802 
MJ2840 MJC2840 
MJ2841 MJC2841 
MJ2901 MJC2901 
MJ2940 MJC2940 
MJ2941 MJC2941 
MJ2955 MJC2955 
MJ3000 MJC3000 
MJ3001 MJC3001 
MJ3010 MJC3010 
MJ3011 MJC3011 
MJ3012 MJC3012 
MJ3026 MJC3026 
MJ3027 MJC3027 
MJ3030 MJC3030 
MJ3040 MJC3040 
MJ3041 MJC3041. 
MJ3042 MJC3042 
MJ3055 MJC3055 
MJ3101 MJC3101 
MJ3201 MJC3201 
MJ3202 MJC3202 
MJ3260 MJC3260 
MJ3430 MJC3430 
MJ3480 MJC3480 
MJ3701 MJC3701 
MJ3702 MJC3702 
MJ3703 MJC3703 
MJ3704 MJC3704 
MJ3738 MJC3738 
MJ3739 MJC3739 
MJ3760 MJC3760 
MJ3761 MJC3761 
MJ3771 MJC3771 
MJ3772 MJC3772 
MJ3773 MJC3773 
MJ4030 MJC4030 
MJ4031 MJC4031 
MJ4032 MJC4032 
MJ4033 MJC4033 
MJ4034 MJC4034 
MJ4035 MJC4035 
MJ4502 MJC4502 
MJ4645 MJC4645 
MJ4646 MJC4646 
MJ4647 MJC4647 
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MJ4648 - MJE233 


Device 
Type 


MJ4648 
MJ5038 
MJ5039 
MJ5415 
MJ5416 
MJ6302 
MJ6700 
MJ6701 
MJ7000 
MJ7160 
MJ7161 
MJ7260 
MJ7261 
MJ8020 
MJ8100 
MJ8101 
MJ9000 
MJ10000 
MJ10001 
MJ10002 
MJ10003 
MJ11011 
MJ11012 
MJ11013 
MJ11014 
MJ11015 
MJ11016 
MJ15001 
MJ15002 
MJ15003 
MJ15004 
MJE29 
MJE30 
MJE31 
MJE32 
MJE33 
MJE34 
MJE41 
MJE42 
MJE47 
MJE48 
MJE49 
MJE51 
MJE52 
MJE53 
MJE101 
MJE102 
MJE103 
MJE104 
MJE105 
MJE170 
MJE171 
MJE172 
MJE180 
MJE181 
MJE182 
MJE200 
MJE201 
MJE202 
MJE203 
MJE204 
MJE205 
MJE210 
MJE220 
MJE221 
MJE222 
MJE223 
MJE224 
MJE225 
MJE230 
MJE231 
MJE232 
MJE233 


MJC4648 
MJCS5038 
MJC5039 
MJC5415 
MJC5416 
MJC6302 
MJC6700 
MJC6701 
MJC7000 
MJC7160 
MJC7161 
MJC7260 
MJC7261 
MJC8020 
MJC8100 
MJC8101 
MJC9000 
MJC 10000 
MJC10001 
MJC10002 
MJC 10003 
MJC11011 
MJC11012 
MJC11013 


_MJC11014 


MJC11015 
MJC11016 
MJC15001 


. MJC15002 


MJC15003 
MJC15004 
MJEC29 
MJEC30 
MJEC31 
MJEC32 
MJEC33 
MJEC34 
MJEC41 
MJEC42 
MJEC47 
MJEC48 
MJEC49 
MJEC51 
MJEC52 
MJEC53 
MJEC101 
MJEC102 
MJEC103 
MJEC104 
MJEC105 
MJEC170 
MJEC171 
MJEC172 
MJEC180 
MJEC181 
MJEC182 
MJEC200 
MJEC201 
MJEC202 
MJEC203 
MJEC204 
MJEC205 
MJEC210 
MJEC220 
MJEC221 
MJEC222 
MJEC223 
MJEC224 
MJEC225 
MJEC230 
MJEC231 
MJEC232 
MJEC233 


Alternate 


Chip 
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Geometry 





Device 
Type 





MJE234 
MJE235 
MJE240 
MJE241 

MJE242 
MJE243 
MJE244 
MJE250 
MJE251 

MJE252 
MJE253 
MJE254 
MJE340 
MJE341 

MJE344 
MJE345 
MJE350 
MJE370 
MJE371 

MJE520 
MJE521 

MJE700 
MJE701 

MJE702 
MJE703 
MJE710 
MJE711 

MJE712 
MJE720. 
MJE721 

MJE722 
MJE800 
- MJE801 

MJE802 
MJE803 


MJE1090 | 


MJE1091 
. MJE1092 
MJE1093 
MJE1100 
MJE1101 
MJE1102 
MJE1103 
MJE1290 
MJE1291 
MJE1660 
MJE1661 
MJE2010 
MJE2011 
MJE2020 
MJE2021 
MJE2050 
MJE2055 
MJE2090 
MJE2091 
MJE2092 
MJE2093 
MJE2100 
MJE2101 
MJE2102 
MJE2103 
MJE2150 
MJE2160 
MJE2360 
MJE2361 
MJE2370 
MJE2480 
MJE2481 
MJE2482 
MJE2483 
MJE2490 
MJE2491 
MJE2520 


Chip No. 


MJEC234 
MJEC235 
MJEC240 
MJEC241 
MJEC242 
MJEC243 
MJEC244 
MJEC250 
MJEC251 
MJEC252 
MJEC253 
MJEC254 
MJEC340 
MJEC341 
MJEC344 
MJEC345 
MJEC350 
MJEC370 
MJEC371 
MJEC520 
MJEC521 
MJEC700 
MJEC701 
MJEC702 
MJEC703 
MJEC710 
MJEC711 
MJEC712 
MJEC720 
MJEC721 
MJEC722 
MJEC800 
MJEC801 
MJEC802 
MJEC803 
MJEC1090 
MJEC1091 
MJEC1092 
MJEC 1093 
MJEC1100 
MJEC1101 
MJEC1102 
MJEC1103 
MJEC1290 
MJEC1291 
MJEC1660 
MJEC1661 
MJEC2010 
MJEC2011 
MJEC2020 
MJEC2021 
MJEC2050 
MJEC2055 
MJEC2090 
MJEC2091 
MJEC2092 
MJEC2093 
MJEC2100 
MJEC2101 
MJEC2102 
MJEC2103 
MJEC2150 
MJEC2160 
MJEC2360 


MJEC2361 © 


MJEC2370 


MJEC2480 . 


MJEC2481 
MJEC2482 
MJEC2483 
MJEC2490 
MJEC2491 
MJEC2520 


Alternate 
Chip 


MJE234 - MJE2520 


jramiy | pot | Seamer 
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MJE2801 - MLED930 


; Device : 


MJE2801 
MJE2901 
MJE2955 
MJE3055 
MJE3300 
MJE3301 
MJE3302 
MJE3310 
MJE3311 
MJE3312 
MJE3370 
MJE3371 
MJE3439 
MJE3440 
MJE3520 
MJE3521 
MJE3738 
MJE3739 
MJE4918 
MJE4919 
MJE4920 
MJE4921 
MJE4922 
MJE4923 
MJE5190 
MJE5191 
MJE5192 
MJE5193 
MJE5194 
MJE5195 
MJE5655 
MJE5656 
MJE5657 
MJE5974 
MJE5975 
MJE5976 
MJE5977 
MJES978 
MJE5979 
MJE5980 
MJE5981 
MJE5982 
MJE5983 
MJE5984 
MJE5985 
MJE6040 
MJE6041 
MJE6042 
MJE6043 
MJE6044 
MJE6045 
MJE13002 
MJE13003 
MJE13004 
MJE13005 
MJE13006 
MJE13007 
MJE13008 
MJE13009 
MLED60 
MLED90 
MLED92 
MLEDS00 
MLEDS10 
MLED930 


MJEC2801 
MJEC2901 
MJEC2955 
MJEC3055 
MJEC3300 
MJEC3301- 
MJEC3302 
MJEC3310 
MJEC3311 
MJEC3312 
MJEC3370 
MJEC3371 
MJEC3439 
MJEC3440 
MJEC3520 
MJEC3521 
MJEC3738 
MJEC3739 
MJEC4918 
MJEC4919 
MJEC4920 
MJEC4921 
MJEC4922 
MJEC4923 
MJEC5190 
MJEC5191 
MJEC5192 
MJEC5193 
MJEC5194 
MJEC5195 
MJEC5655 
MJEC5656 
MJEC5657 
MJEC5974 
MJEC5975 
MJEC5976 
MJEC5977 
MJEC5978 
MJEC5979 
MJEC5980 
MJEC5981 
MJEC5982 
MJEC5983 
MJEC5984 
MJEC5985 
MJEC6040 
MJEC6041 
MJEC6042 
MJEC6043 
MJEC6044 
MJEC6045 
MJEC13002 
MJEC13003 
MJEC13004 
MJEC13005 
MJEC13006 
MJEC13007 
MJEC13008 
MJEC13009 


Alternate 
Chip 


[_Famiy | ot | ovomeny 
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MLM565 - MM3735 


Geometry 


MLM565 PLL Linear Phase-Locked Loop 
MLMC101A LINEAR Op Amp 

MLMC104 LINEAR Negative Voltage Regulator 
MLMC105 LINEAR Positive Voltage Regulator 
MLMC107 LINEAR Internally Compensated Op Amp 
MLMC108 LINEAR Precision Op Amp 

MLMC108A LINEAR Precision Op Amp 

MLMC109 LINEAR Positive Voltage Regulator 
MLMC110 LINEAR Op Amp Voltage Follower 
MLMC111 LINEAR High Performance Voltage Comparator 
MLMC124 LINEAR Quad Differential Input Op Amp 
MLMC139 LINEAR Quad Comparator 

MLMC139A LINEAR Quad Comparator 

MLMC158 LINEAR Quad Differential Input Op Amp 
MLMC201A LINEAR Op Amp 

MLMC204 LINEAR Negative Voltage Regulator 
MLMC205 LINEAR Positive Voltage Regulator 
MLMC207. LINEAR Internally Compensated Op Amp 
MLMC208 LINEAR Precision Op Amp 

MLMC208A LINEAR Precision Op Amp 

MLMC209 LINEAR Positive Voltage Regulator 
MLMC210 LINEAR Op Amp Voltage Follower 
MLMC211 LINEAR High Performance Voltage Comparator 
MLMC224 LINEAR Quad Differential Input Op Amp 
MLMC239 LINEAR Quad Comparator 

MLMC239A LINEAR Quad Comparator 

MLMC258 LINEAR Quad Differential Input Op Amp 
MLMC301A LINEAR Op Amp 
MLMC304 LINEAR Negative Voltage Regulator 
MLMC305 LINEAR Positive Voltage Regulator 
MLMC307 LINEAR Internally Compensated Op Amp 
MLMC308 LINEAR Precision Op Amp 

MLMC308A LINEAR Precision Op Amp 

MLMC309 LINEAR Positive Voltage Regulator 
MLMC310 LINEAR Op Amp Voltage Follower 
MLMC311 LINEAR High Performance Voltage Comparator 
MLMC324 LINEAR Quad Differential Input Op Amp 
MLMC339 LINEAR Quad Comparator 

MLMC339A LINEAR Quad Comparator 

MLMC358 LINEAR | Quad Differential Input Op Amp 
MLMC2902 LINEAR Quad Differential input Op Amp 
MLMCF124 FC Quad Operational Amplifier 
MLMCF139 FC Quad Comparator 

MLMCF324 FC Quad Operational Amplifier 
MLMCF339 FC Quad Comparator 


Device j Alternate 
Type Chip No. Chip 


MM1505: 2NC3011 
MM1748 2NC2368 
MM1748A 2NC2369 
MM1941 MMC1941 

MM2005-2 2NC2907 
MM2258 MPSUCO3 
MM2259 MPSUCO4 
MM2260 MPSUC04 
MM3000 MPSUCO3 
MM3001 MPSUC04 
MM3002 MPSAC43 
MM3003 MPSAC42 
MM3005 MPSUCO5 
MM3006 MPSUCO6 
MM3007 MPSUCO7 
MM3008 2NC5550 
MM3009 2NC5551 
MM3053 2NC3053A 
MM3726 2NC3245 
MM3734 2NC3734 
MM3735 2NC3735 
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MM3736 - MMCF3251A 


Device 
Type Chip 


MM3736 
MM3737 
MM3903 
MM3904 
MM3905 
MM3906 
MM4000 
MM4001 
MM4002 
MM4003 
MM4005 
MM4006 
MM4007 
MM4008 
MM4009 
MM4010 
MM4018 
MM4030 
MM4031 
MM4032 
MM4033 
MM4036 
MM4037 2NC4890 
MM4049 MMC4049 
MM4052 MMC4052 
MM4208 
MM4208A 
MM4209 
MM4209A 
MM4257 
MM4258 
MM4261A 2NC4261 
MMS5005 
MM5006 
MMS5007 
MM5189 
MM5262 
MM6427 
MM8001 
MM8002 
MM8003 
MM8006 
MM8007 
MM8008 
MM8009 
MM8010 
MM8011 


MMCF708 
MMCF929 
MMCF930 
MMCF2221 
MMCF2221A 
MMCF2222 
MMCF2222A. 
MMCF2369 
MMCF2484 
MMCF2857 
MMCF2906 
MMCF2906A 
MMCF2907 
MMCF2907A 
MMCF3227 
MMCF3250 
MMCF3250A 
MMCF3251 
MMCF3251A 


Alternate 


2NC3734 
2NC3735 
2NC3903 
2NC3904 
2NC3905 
2NC3906 
2NC3497 
2NC5401 
’ MPSAC93 
MPSAC92 
MPSUC55 
MPSUC56 
MPSUC57 
MPSUC55 
MPSUC56 
MPSUC57 
2NC5160 
2NC4406 
2NC4406 
2NC4407 
2NC4407 
2NC4404 


2NC4208 
2NC4208 
2NC4209 
2NC4209 
2NC4208 
2NC4208 


MPSUC55 
MPSUC56 
MPSUC57 
2NC5859 
2NC3725 
2NC6427 
2NC5943 
2NC5943 
MRFC905 
2NC5031 
2NC5031 
MRFC905 
MRFC905 
MRFC905 
MRFC905 


Switching Transistor 

Amplifier Transistor 

Amplifier Transistor 

Switching and Amplifier Transistor 
Switching and Amplifier Transistor 
Switching and Amplifier Transistor 
Switching and Amplifier Transistor 
Switching Transistor 

Amplifier Transistor 


Switching and Amplifier Transistor 
Switching and Amplifier Transistor 
Switching and Amplifier Transistor 
Switching and Amplifier. Transistor 
Switching Transistor 

Switching and Amplifier Transistor 
Switching and Amplifier Transistor 
Switching and Amplifier Transistor 
Switching and Amplifier Transistor 


RA 


L_femiy | rot | cromeey 
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MMCF3798 - MMT918 







































MMCF3798 Amplifier Transistor 
MMCF3799 Amplifier Transistor 
MMCF4223 N-Channel J-FET Transistor 
‘MMCF4224 N-Channel J-FET Transistor 
MMCF4338 N-Channel J-FET Transistor 
MMCF4339 N-Channel J-FET Transistor 
MMCF5179 RF Small Signal Transistor 
MMCFA43 NPN High Voltage Transistor 
MMCFA93 PNP High Voltage Transistor 


MMCFD914 Switching Diode 


Alternate 


Chip Geometry 


MMCM918 2NC918 
MMCM930 2NC930A 
MMCM2222 2NC2222 
MMCM2369 2NC2369 
MMCM2484 2NC2484 
MMCM2857 2NC2857 
MMCM2907 2NC2907 
MMCM3798 2NC3798 
MMCM3799 2NC3799 
MMCM3903 2NC3903 
MMCM3904 2NC3904 
MMCM3905 2NC3905 
MMCM33906 2NC3906 
MMCM3960A 2NC3960 
tMMCSO122 2NC4351 

tMMCSO0123 2NC4352 

+MMCSO125 2NC5462 
TMMCS0130 2NC3823 
+MMCSO131 2NC5558 
tMMCSO0134 MFEC2004 
tMMCSO159 2NC5841 

MMDC70 1NC914 
MMDC6050 1NC914 
MMDC6100 MSDC6100 
MMDC6150 MSDC6150 
MMDC7000 1NC914 
MMDC7001 1NC914 


2S2220yvz 200Z20NUV22222=2 





tObsolete Device Type 


MMHC0026 LINEAR Dual MOS Clock Driver 5DT 
MMHCO0026C LINEAR Dual MOS Clock Driver 


Device Alternate : 
Famil metry 
uyee j chien. a iki pro ee 


MMT70 2NC2483 
MMT71 2NC5086 
MMT72 2NC3011 
MMT73 2NC869A 
MMT74 MPSC6543 















MMT75 2NC4125 
MMT76 2NC4123 
MMT806 MMTC806 

MMT807 MMTC807 

MMT808 MMTC808 

MMT809 MMTC809 

MMT918 2NC918 


20vVz22020202 
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MMT930 - MPS3398 


Device . 


MMT930 
MMT2222 
MMT2369 
MMT2484 
MM12857 
MMT2907 
MMT3014 
MMT3546 
MMT3798 
MMT3799 
MMT3903 
MMT3904 
MMT3905 
MMT3906 
MMT3960 
MMT3960A 
MMT4261 
MMT8015 
MPF102 
MPF108 
MPF109 
MPF111 
MPF112 
MPF120 
MPF121 
MPF122 
MPF130 
MPF131 
MPF132 
MPF161 
MPF256 
MPF820 

_MPF970 
MPF971 
MPF4391 
MPF4392 
MPF4393 
MP13401 
MPN3401 
MPN3402 
MPN3403 
MPN3404 
MPN3411 
MPN3412 
MPN3601 
MPS404 
MPS404A 
MPS706 
MPS706A 
MPS708 
MPS753 
MPS834 
MPS835 
MPS914 
MPS918 
MPS2369 
MPS2501 
MPS2712 
MPS2714 
MPS2716 
MPS2923 
MPS2924 
MPS2925 
MPS2926 
MPS3390 
MPS3391 
MPS3392 
MPS3393 
MPS3394 
MPS3395 
MPS3396 
MPS3397 
MPS3398 


2NC3960 


MPFC102 
MPFC108 
MPFC109 
MPFC111 
MPFC112 
MFEC120 
MFEC121 
MFEC122 
MFEC130 
MFEC131 
MFEC132 
MPFC161 
MPFC256 
MPFC820 
MPFC970 
MPFC971 
MPFC4391 
MPFC4392 
MPFC4393 
MPNC3401 
MPNC3401 
MPNC3402 
MPNC3401 
MPNC3404 
MPNC3411 
MPNC3411 
MPNC3401 
MPSC404 
MPSC404A 
2NC706 
2NC706B 
2NC708 
2NC753 
MPSC834 
2NC835 


2NC918 
2NC2369 


MPSC2716 
MPSC2714 
MPSC2716 
MPSC2923 
MPSC2924 
MPSC2925 


MPSC3390 
MPSC3391 
MPSC3392 
MPSC3393 
MPSC3394 
MPSC3395 
MPSC3396 


Alternate 


Chip 


2NC930A 
2NC2222 
2NC2369 
2NC2484 
2NC2857 
2NC2907 
2NC3014 
2NC3546 
2NC3798 
2NC3799 
2NC3903 
2NC3904 
2NC3905 
2NC3906 


2NC3960 
2NC4261 
2NC5031 


2NC914 


2NC2501 


MPSC2923/4/5 . 


MPSC3396 
MPSC3396 


9_BR 
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MPS3563 - MPS6580 


rami | pot | Geomaey 


Device 3 Alternate 


MPS3563 
MPS3638 
MPS3638A 
MPS3639 
MPS3640 
MPS3646 
MPS3693 
MPS3694 
MPS3702 
MPS3703 
MPS3704 
MPS3705 
MPS3706 
MPS3707 
MPS3709 
MPS3710 
MPS3711 
MPS3725 
MPS3826 
MPS3827 
MPS4354 
MPS4355 
MPS4356 
MPS5172 
MPS6507 
MPS6511 
MPS6512 
MPS6513 
MPS6514 
MPS6515 
MPS6516 
MPS6517 
MPS6518 
MPS6519 
MPS6520 
MPS6521 
MPS6522 
_MPS6523 
MPS6530 
MPS6531 
MPS6532 
MPS6533 
MPS6534 
MPS6535 
MPS6539 
MPS6540 
MPS6541 
MPS6543 
MPS6544 
MPS6545 
MPS6546 
MPS6547 
MPS6548 
MPS6560 
MPS6561 
MPS6562 
MPS6563 
MPS6565 
MPS6566 
MPS6567 
MPS6568 
MPS6568A 
MPS6569 
MPS6569A 
MPS6570 
_ MPS6570A 
MPS6571 
MPS6573 
MPS6574 
MPS6575 
MPS6576 
MPS6579 
MPS6580 


MPSC3563 
MPSC3638 


MPSC3638A 


MPSC3639 
MPSC3640 
MPSC3646 
MPSC3693 
MPSC3694 
MPSC3702 
MPSC3703 
MPSC3704 
MPSC3705 


MPSC3707 
MPSC3709 
MPSC3710 
MPSC3711 
2NC3725 


MPSC4354 
MPSC4355 
MPSC4356 


MPSC6507 
MPSC6511 
MPSC6512 
MPSC6513 
MPSC6514 
MPSC6515 
MPSC6516 
MPSC6517 
MPSC6518 
MPSC6519 
MPSC6520 
MPSC6521 
MPSC6522 
MPSC6523 
MPSC6530 
MPSC6531 


MPSC6533 
MPSC6534 


MPSC6540 
MPSC6541 
MPSC6543 
MPSC6545 
MPSC6545 
MPSC6547 
MPSC6547 
MPSC6548 
MPSC6560 


MPSC6562 
MPSC6565 


MPSC6566 
MPSC6567 


MPSC6575 


MPSC3705 


MPSC6565 
MPSC6566 


MPSC6575 


MPSC6530 


MPSC6533 
MPSC6548 


MPSC6560 
MPSC6562 


MPSHC30 
MPSHC30 
MPSHC30 
MPSHC30 
MPSHC30 
MPSHC30 
2NC5088 
MPSC6575 
MPSC6575 


MPSC6575 
2NC5208 
2NC5208 


- 2-57 
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MPS8000 - MPSU10 


MPS8000 
mpPss0o1 
MPS8097 
MPS8098 
MPS8s099 
MPS8598 
MPS8599 
MPSAO5 
MPSAO6 
MPSAO9 
MPSA12 
MPSA13 
MPSA14 
MPSA16 
MPSA17 
MPSA18 
MPSA20 
MPSA42 
MPSA43 
MPSA55 


MPSA56 


MPSAG65 
MPSA66 
MPSA70 
MPSA92 
MPSA93 
MPSDO1 
MPSD02 
MPSDO3 
MPSD04 
MPSDO5 
MPSDO6 
MPSD51 
MPSD52 
MPSD53 
MPSD54 
MPSD55 
MPSD56 
MPSHO2 
MPSH04 
MPSHO5 
' MPSHO7 
MPSHO8 
MPSH10 
MPSH11 
MPSH17 
MPSH19 
MPSH20 


MPSH24 
MPSH30 
MPSH31 
MPSH32 
MPSH34 
MPSH37 
MPSH54 
MPSH55 
MPSH81 
MPSH83 
MPSH85 
MPSLO1 
MPSL51 
MPSUO1 
MPSUOTA 
MPSU02 
MPSU03 
MPSU04 
MPSUO5S 
MPSU06 
MPSU07 
MPSU10 


MPSC8001 
MPSC8097 
MPSC8098 
MPSC8099 
MPSC8598 
MPSC8599 


MPSACO9 


MPSAC16 
MPSAC17 
MPSAC18 


MPSAC42 
MPSAC43 


MPSACE65 
MPSAC66 


MPSAC92 
MPSAC93 
MPSAC43 


MPSACQ93 


MPSHCO2 
MPSHCO04 
MPSHCO04 
MPSHCO7 


*MPSHC10 


MPSHC11 
MPSHC17 


MPSHC24 
MPSHC30 


MPSHC32 
MPSHC34 
MPSHC37 
MPSHC54 


MPSHC81 
MPSHC83 


MPSUCO1A 
MPSUCO1A 
MPSUCO2 
MPSUCO3 
MPSUCO4 
MPSUCO5 
MPSUCO6 
MPSUCO7 


Alternate 
Chip 


MPSACO5 


MPSUCOS 
MPSUCO6 


2NC6426 
2NC6427 
2NC6427 


MPSC6575 


MPSUC55/ 
MPSC4355 

MPSUC56/ 
MPSC4356 


MPSAC70GREEN 


2NC5550 
2NC5550 
2NC6427 
2NC2222 
MPSC6575 


2NC5401 
2NC5400 
MPSACE65 


2NC2907 
MPSAC7OGREEN 


MPSHCO7 


MPSHC11 
MPSHC37/ 
MPSC6567 


MPSHC30 


MPSHC54 


MPSHC83 
2NC5550 
2NC5400 


MPSAC42 


9 RQ. 
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MPSU31 - MSD7000 


Device Alternate 
Type Chip 


Geometry 


EL531 
EL645 
EL551 
EL551 
EL551 
EL554 
EL554 
EL554 


MPSU31 MPSUC31 
MPSU45 MPSUC45 
MPSU51 MPSUC51A 
MPSUS51A MPSUC51A 
MPSU52 MPSUC52 
MPSU55 MPSUC55 
MPSU56 MPSUC56 
MPSU57 MPSUC57 
MPSU60 MPSAC92 EL694 
MPSU95 MPSUC95 EL595 
MPT20 1NC5758 TL51/53 
MPT24 1NC5759 TL51/53 
MPT28 1NC5760 TL51/53 
MPT32 1NC5761 TL51/53 
MPT36 1NC5762 TL51/53 
MPU131 2NC6116 TL72/75 
MPU132 2NC6117 TL72/75 
MPU133 2NC6118 TL72/75 
MPU231 2NC6116 TL72/75 
MPU232 2NC6117 TL72/75 
MPU233 2NC6118 TL72/75 
MPU6027 2NC6027 TL83 
MPU6028 2NC6028 TL83 
MRD120 MRDC6 L100 
MRD121 MRDCS5 L100 
MRD150 MRDC6 L100 
MRD300 MRDC6 L100 
MRD310 MRDCS5 L100 
MRD360 MRDC8& L19 
MRD370 MRDC8 L19 
MRD450 MRDCS5 L100 
MRD500 MRDC7 L85 
MRD510 MRDC7 L85 
MRD601 MRDC4 L100 
MRD602 MRDC5 L100 
MRD603 MRDC5 L100 
MRD604 MRDC6 L100 
MRD1413 MRDC8 Li9 

~MRD3050 MRDC4 L100 
MRD3051 MRDC4 L100 
MRD3052 MRDC4 L100 
MRD3053 MRDC4 L100 
MRD3054 MRDC4 L100 
MRD3055 MRDC5 L100 
MRD3056 MRDC5 L100 
MRFSOI, 502 2NC2857 
MRF207 2NC4427 
MRF511 MRFC515 
MRF515 MRFC515 
MRF531 MRFC531 
MRF604 2NC4427 
MRF626 MRFC515 

. MRF627 MRFC515 
MRF816 MRFC515 
MRF901 MRFC901 
MRF902 MRFC901 
MRF904 MRFC901 
MRFSO5 MRFC905 
MRF910 MRFC911 
MRF911 MRFC911 
MRF912 MRFC911 
MRF914 MRFC911 
MRF931 MRFC931 
MRF960 MRFC961 
MRF961 MRFC961 
MRF962 MRFC961 
MRF965 MRFC961 
MRF966 MRFC961 
MSD6100 MSDC6100 
MSD6101 MSDC6100 
MSD6102 MSDC6100 
MSD6150 MSDC6150 
MSD7000 1NC914 
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222222222222 22222222222222222222222 
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MU10 - MVI2109 



















































MU10 
MU20 
MU851 
MU852 
MU853 
MU4891 
MU4892 
MU4893 
MU4894 
MUS4987 
MUS4988 
MV104 
MV109 
MV205 
MV206 
MV209 
MV830 
thru 
Mv840 
MV1401 
MV1403 
MV1404 
MV1405 
MV1620 
thru 
MV1650 
MV1652 
thru 
MV1666 
MV1858A, B, D 






































thru 
MV1870A, B, D 
MV1866 
thru 
MV1878 
MV2101 
thru 
MV2105 
MV2106 
thru 
MV2108 — 
MV2109 
MV2110 
thru 
MV2113 
MV2114 
MV2115 
MV2201 
MV2203 
MV2205 
MV2209 
MV2301 
thru 
MV2308 
MV3102 
MV3103 
MV3140 
MV3141 
MV3142 
MV3501 
thru 
MV3505 
MV3506 
MV3507 
MVAM-2 
MVI2097 
thru 
MVI2105 
MV12106 
thru 
MVI2108 
MVI2109 


Device . 


MUC10 
MUC20 
2NC4851 
2NC4852 
2NC4853 
MUC4891 
MUC4892 
MUC4893 
MUC4894 
MUSC4987 
MUSC4988 
MVC104 
MVC109 
MVC205 
MVC206 
MVC209 
MVC830 
thru 
MVC840 
MVC1401 
MVC1403 
MVC1404 
MVC1405 
MVC1620 
thru 
MVC1650 
MVC1652 
thru 
MVC1666 


‘MVC1858A, B, D 


thru 
MBC1858A, B, D 
MVC1866 
thru 
MVC1878 
MVC2101 
thru 
MVC2105 
MVC2106 
thru 
MVC2108 
MVC2109 
MVC2110 
thru 
MVC2113 
MVC2114 
MVC2115 
MVC2201 
MVC2203 
MVC2205 
MVC2209 
MVC2301 
thru 
MVC2308 
MVC3102 
MVC3103 
MVC3140 
MVC3141 
MVC3142 
MVC3501 
thru 
MVC3505 
MVC3506 
MVC3507 
MVAMC-2 
MVIC2097 
thru 
MVIC2105 
MViIC2106 
thru 
MVIC2108 
MVIC2109 






Alternate 
Chip 


[fami | rou | oom 


TL58/59 
TL58/59 
TL58/59 
TL58/59 
TL58/59 
TL58/59 
TL58/59 
TL58/59 
TL58/59 
TL58/59 
‘TL58/59 
VL431 
VL539 
VL534 
VL534 
VL539 
VL48-59 












































































VL48-59 
VL276 
VL73 
VL271 
VL74 
VL44-59 























VL44-59 
VL140-147 














VL140-147 
VL700-708 











VL700-708 
VL21-30 

















VL21-30 
VL229-233 





























VL229-233 
VL234-236 
















VL234-236 
VL237 
VL238-241 













VL238-241 
VL242 
VL243 
VL229 
VL231 
VL233 
VL237 

VL260-267 

































VL260-267 
VL538 
VL538 
VL534 
VL534 
VL534 

VL229-233 





































VL229-233 
VL234 
VL235 

VL1002 

VL225-233 

















VL225-233 
VL234-236 






VL234-236 
VL237 
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MZ821,A - U310 


Device Alternate 


MZ821,A_ CF 

thru 
MZ827,A CF 
MZ935.A,B CF 

thru 
MZ938,A,B CF 
MZ941,A,B CF 

thru 
MZ944,A,B CF 
MZ3154,A CF 

thru 
MZ3156,A CF 
MZ4614 MZC4614 
M2Z4615 MZC4615 
M24616 MZC4616 
MZ4617 MZC4617 
M2Z4618 MZC4618 
M24619 MZC4619 
M2Z4620 MZC4620 
M2Z4621 MZC4621 
MZ4622 MZC4622 
MZ4623 MZC4623 
M2Z4624 MZC4624 
M24625 MZC4625 
MZ4626 MZC4626 
MZ4627 MZC4627 
U309 UC309 
U310 UC310 


DHWDDDVDODWDOOD 
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CHAPTER 3 
Discrete Devices 
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Note: Each section includes general information such as chip 
size and metallization, probe capabilities, packaging, visual in- 
spection, and other criteria unique to the product, as well as 
geometry identification. | 
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‘SILICON POWER TRANSISTOR CHIPS 


The entire Motorola family of silicon low-frequency 
power transistor devices is included in the tndex. This 
family is designated with PWR. 


GEOMETRY IDENTIFICATION 
AND DESCRIPTION 


The Geometry column of the Index provides infor- 
mation on back side metal and passivation as well as 
identifying the exact geometry. 

Each geometry is identified with two groups of 
letters and numbers, for example: 4JE-GN. The first 
group specifies an exact geometry. 

The second group, separated by a dash, consists of 
one or two letters. The first letter is either C or G and 
indicates the back metal: C = Chrome-Silver, G = Gold. 

The second letter, when it appears, is N, indicating 
exposed junctions with no passivation. 


4JE - GN 
Exposed Junction (no glass) 


G = Gold back metal 
or 
C = Chrome-silver back metal 


Identifies geometry 


CHIP SIZE, METALLIZATIONS AND BONDING 


Chip Size—The dimensions of each chip are given on 
the geometry itself. Chip thickness is typically 10 mils. 
Any chip having a different thickness will have the 
actual thickness noted on the geometry. 


Metallization and Bonding—All of these power transis- 
tor chips have aluminum front metal and either gold 
or chrome-silver back metal. Each chip comes standard 
with the back metal indicated in the Index. In most 
cases, the other back metal can be supplied on special 
request. 

The aluminum front metal adapts readily to most 
wire bonding techniques. Gold-backed transistor chips 
are primarily designed for applications that require 
eutectic bonding. Chips with chrome-silver back metal 
utilize solder preforms in the bonding technique. 
Solder preforms consisting of lead (92.5%), indium 
(2.5%), and silver (5.0%) are commercially available. 


HANDLING PRECAUTIONS ON MESA TYPE CHIPS 


The chips designated in the Index as having exposed 
junctions (N in the suffix) are of mesa construction. 
Mesa transistor chips have exposed collector-base junc- 
tions, therefore, it is important that the following 
procedures be implemented: 

a. Properly clean the die, prior to encapsulation, 
i.e., ultrasonic:cleaning in a solvent such as Xylene or 
Trichloroethylene. 

b. Completely coat the exposed junction area with 
a suitable semiconductor coating. 


Motorola’s engineering staff is available for con- 
sultation in the event of correlation or processing 
problems encountered in the use of Motorola semi- 
conductor chips. For assistance of this nature, please 
contact your nearest Motorola sales representative. 


PROBE CAPABILITIES 


All Silicon Power Chips are 100% probed to ensure 
meeting the dc electrical specifications presented on the 
Motorola standard data sheets. Due to probe limita- 
tions and power restrictions in handling silicon power 
chips, certain parameters, e.g., h-E, must be read at 
low current values which are correlated to high current 
specifications. 

Leakage currents and breakdown voltages are 100% 
probed to the specified limits, although the BVcEO 
test current is limited to 20 mA or less. 

Current gain, hee, is probed 100% if the specified 
collector current is 5 A or less and if the specified col- 
lector voltage is from 2 to 10 V. When hee is specified 
at conditions outside these boundaries, the values are 
correlated to a current and voltage condition within 
the above limits by evaluation of finished product. In 
special cases hfe can be measured to collector cur- 
rents of 20 A; consult your Motorola Sales Office for 
details. 

Saturation voltages are dependent on mounting 
techniques, and therefore cannot be guaranteed. 

Since the unit probe parameters, limits, and condi- 
tions are correlated to the standard device specifica- 
tions, the actual unit probe specifications are of little 
value when applied to the silicon power chip. Unit 
probe parameters will be supplied upon request. 


QUALITY ASSURANCE PROVISIONS 


All Motorola silicon power chips are 100% tested 
at unit probe with the intent of meeting the specifica- . 
tions of the transistor properly mounted on a standard 
header. Probe testing is limited to the conditions de- 
scribed above. AC and dc parameters which cannot be 
tested directly to limits and conditions as specified on 
standard data sheets, are guaranteed to an LTPD of 20. 
These limits are valid only when the chips are properly 
assembled and normal surface coating precautions are 
observed. Functional ratings such as Power and Safe 
Operating Area are dependent upon mounting tech- 
niques, and as such cannot be guaranteed. 

When required, samples may be mounted in stan- 
dard packages permitting complete electrical testing. 
Test results and/or generic data can be made available 
upon request for an additional charge. 
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VISUAL INSPECTION 


All Motorola power chips are 100% visually in- 
spected to meet an LTPD of 10 when Multi-Pak pack- 
aged. Motorola document 12MRBO3061A defines 
the accept/reject criteria. 


MOUNTING OPTIONS 


The following mounting options are available on 
special order as aids to circuit design and assembly: 


1. Chip on Button — silicon power transistor chip 
properly mounted on a copper button designed for 
ease in handling or where equipment limitations are 
a problem. Dimensions of the copper button are 
shown in Figure 1. Chip size is limited to 200 mils 
square by the diameter of the button. 

2. Chip on Button with Wires — aluminum wires 
are attached to the chip after mounting on the copper 
button. The copper button is then soldered to the 
assembly and wires are attached to the appropriate 
bonding pads or posts. The attached wire is of suffi- 
cient size to accommodate the current ratings for the 
specific chip (minimum wire length is 0.5’). (See 
Figure 2.) 


3. Power Pill — the “power pill’’ consists of the 
transistor chip mounted on a copper or molybdenum 
pad. The ‘‘moly” pad is brazed to a copper button for 
ease in mounting to the circuit assembly. Wires are 
attached to the chip and to isolated contacts. Dimen- 
sions of the power pill are shown in Figure 3; the chip 
and wire bonds are not to exceed a height of 100 mils. 


The buttons and power pills are nickel or nickel- 
gold plated. Any common solder technique may be 
used to bond them to the circuit assembly. 


PACKAGING AND ORDERING INFORMATION 


Most of the silicon power chips are available in all 
stages of chip processing from unit probed, unscribed 
wafer to individual chips in Multi-Pak. The chip pack- 
aging designations system described in the General 
Information section applies with the addition of the 
letter C or G to the suffix to indicate back side metalli- 
zation. The complete chip designation suffix is then: 
(C or G) (package). An example is 2NC3055-CPV, 
where the suffix C indicates chrome-silver metal and PV 
indicates Vial packaging. The entire suffix is separated 
from the specific device indicated by a dash (-). 

Chips on Button and Power Pill, mounting options 
1, 2, and 3, are available on special order. Contact the 
nearest Motorola Sales Office for ordering information. 


Dimensions Include Thickness of Die 


FIGURE 1. CHIP ON BUTTON 


Diameter of button — 330 mils 
Height of button — 75 mils 


FIGURE 2. CHIP ON BUTTON WITH WIRES 


Add 25 mils for chip and wires 





FIGURE 3. POWER PILL 


375 mils square 
100 mils thick (includes 
wire and isolation pads) 
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SILICON POWER TRANSISTOR CHIPS 
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Geometry and chip size are shown for each chip. All dimensions are in mils. 




















Chip geometries are subject to change without notice as modifications are made. 


Chip Geometries not scaled to size. 


1CN (100x100) 


E—15x40 
B—20x25 


1JK (270x270) 


E—36x42 
B—40x58 


1TC (220x220) 


E—20x30 
B—25x30 


E — EMITTER PAD SIZE 
B — BASE PAD SIZE 
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1FF (60x60) 


1LF (82x98) 


E—11x20 
B— 7x20 


ITE (132x132) 


E—20x54 
B—26x29 





SILICON POWER TRANSISTOR CHIPS (continued) 


2AN (60x60) 2KS (108x108) 


E—12x40 
B—14x22 


















3FR (110x130) 


E—20x60 
B—18x48 


2WE (46x52) 


E—10x15 
B—10x15 









4JE (62x62) 


E—6x14 
B—9x24 


4JN (100x100) 


E—16x27 
B—20x44 





4KB (86x86) 4KW (184x210) 


E—13x17 E—40x60 
B— 8x14 B-—-35x70 
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SILICON POWER TRANSISTOR CHIPS (continued) 


4LE (200x200) 4PD (112x112) 


= cil 
E—38x46 E—15x47 


B—44x44 B-15x30 


4SB (45x45) 4TC (202x202) 


E—6x10 E—40x75 
B—7x14 B—40x60 


4WH (100x100) SHE (69x89) 


E—18x28 E—10x30 
B—23x30 B—10x30 


SMP (170x170) 5RV (190x190) 


E—18x130 E—25x45 
B— 30x30 B-—20x100 





SILICON POWER TRANSISTOR CHIPS (continued) 









5TB (72x90) 










5TD (113x124) 









E—11x25 E—20x25 
B—11x20 B—20x30 
6KB (156x156) 6KL (60x60) 
B 
B 
£—25x60 E—10x14 
B—34x55 B—12x15 


7DF (200 x 200) 
ASG (192 x 192) . 


E—25x70 
B—20x140 


7JA (114x114) 


E—20x30 
B—20x30 





7MH (60x60) 


E—11x20 
B—11x20 


7MS (100x100) 








E—-15x30 
B—20x30 





SILICON POWER TRANSISTOR CHIPS (continued) 









7TB (110x110) 


E—20x30 
B—27x30 


8JA (156x156) 


E—10x10 . 
B—15x15 








8KJ (230x230) 8MS (80x80) 


E—20x170 
B—35x45 





8MW (145x145) QJL (142x142) 


E—12x55 
B—17x28 





E—18x100_ 
B—15x90 


ORF (140x167) 











E—16x32 
B—25x25 


E—20x30 
B—18x50 
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SILICON POWER TRANSISTOR CHIPS (continued) 


ORT (200x205) 9TC (70x70) 


Ze 


E—15x60 E—15x18 
B—36x44 B—14x19 


J34 (70x70) P26 (40x50) 


qo 


E—13x15 
B—12x15 
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RF TRANSISTOR CHIPS 


The RF Transistor product line includes small-signal 
RF amplifiers, oscillators, switches and general purpose 
transistors. They are designated in the Master Index 
by RF. 


CHIP SIZE AND METALLIZATION 


The overall dimensions of each chip are shown 
with the geometry. All! of these chips have gold back 
metal and aluminum top metal and bonding pads ex- 
cept the following four, which have gold top metal and 
bonding pads: RF 100, RF103, RF104, RF105. All of 
the chips are planar with all active junctions passivated 
(protected with a layer of SiO9). 

Some of the chips are glassivated; that is, the entire 
surface of the chip, including the metallization is cov- 
ered with a layer of glass, except for the bonding pads. 
Check with your Motorola representative for details 
on this process. and to determine which devices are 
glassivated. Any of the devices can be provided with 
glassivation on special order. 


BONDING 


The gold backing is designed for eutectic die bond- 
ing. Standard TC or ultrasonic wire bonding with gold 
or aluminum wire is most commonly used. 


PROBE CAPABILITIES 


Probe capabilities and limitations on RF chips are 
the same as presented in the General Information 
section. 

As RF performance cannot be determined or guar- 
anteed by any dc probes, a variety of sampling proce- 
dures are available for assuring the user of desired 
performance. These procedures are negotiated with 
each user around his specific needs and application. 

Most standard devices have had samples assembled 
for confirmation of functional performance. Trace- 
ability to encapsulated sample data may be achieved 
through the lot and wafer identification found on all 
RF chip packages. 


PACKAGING AND VISUAL INSPECTION 


All of these chips are available in any stage of pro- 
cessing from unscribed, unit probed wafer to individ- 
ual chips in Multi-Pak carriers. These packaging forms, 
associated inspection levels, and general ordering in- 
formation are presented in the General Information 
section. 
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CHIP GEOMETRIES 


Geometry and chip size are shown for each chip. All dimensions are in mils. 
Chip geometries are subject to change without notice as modifications are made. 


Chip Geometries not scaled to size. 


RF57 (10x15) RFS59 (15x20) 3 





RF80O (16x17) RF82 (20x20) 


RF83 (14x18) RF86 (15x15) 


aq 


Se) 





E — EMITTER 


B — BASE 3-11 


RF TRANSISTOR CHIPS (continued) 


RF91 (19x19) 


RF100 (15x15) 


RF104 (14x16) 


RF140 (30x30) 


RF93 (15x15) 


a] 


RF103 (14x16) 


RF105 (13x16) 


RF151 (15x20) 





RF TRANSISTOR CHIPS (continued) 


RF153 (10x12) 


RF161 (16x17) 


RF191 (15x15) 


+ 


RF198 (20x20) 


RF159 (12x12) 


RF172 (15x20) 


eae 





RF192 (12x17) 


RF199 (15x15) 


+ | : 
ap 








-RF TRANSISTOR CHIPS (continued) 


RF310 (15x20) RF327 (10x15) 





SMALL-SIGNAL TRANSISTOR CHIPS 


Transistor chips included in this section are from 
the Motorola broad line of silicon small-signal transis- 
tors encapsulated in metal (e.g. TO-18, TO-5), plastic 
(e.g. TO-92, Uniwatt, Duowatt), Micro-T, dual and 
quad packages. Electrical ratings are up to 350 V, 3.0 
A, ft to 3000 MHz, and Cop less than 0.65 pF. Some 
Darlington configurations are also included. These 
chips are listed in the Master Index as: 


SST — Small signal transistors 
SST(D) — Duals 


SSTR — Darlingtons 


DUALS AND QUADS 


Most dual and quad encapsulated devices are manu- 
factured by bonding adjacent chips from the same 
silicon wafer and testing for matching characteristics 
on encapsulated devices. Matching characteristics can- 
not be guaranteed in chip form, but adjacent chips can 
be ordered on aspecial basis packaged in pairs, trios, or 
quads. Parameters such as hee, VBE(sat). VCE(sat) 
and Breakdown Voltages (BV) are generally quite con- 
sistent on adjacent chips. 


CHIP SIZE AND METALLIZATION 


All of the transistors included in this section are. 


epitaxial with passivated junctions (SiOz). Chip sizes 
are included in the referenced geometries — with emitter 
(E) and base (B) indicated. Chip thickness is 4 to 6 
mils. In all cases the collector is the bottom side of the 
chip, but where metallized annular rings are included 
in the chip design (nearly all PNP types and some high- 
voltage NPN types) the metallized ring on the chip 
surface is connected to the collector and care must be 
used not to short the metal ring to another metailized 
area or to a bonding wire. Front metallization is alu- 
minum with a minimum thickness of 8,000 Back 
metallization is gold-silicon eutectic. Back metalliza- 
tion may be a one-step process in which a minimum 
gold thickness af 3,000 is evaporated and then 
alloyed to form the eutectic, or a two-step process 
which is the same as the one-step process except that 
an additional thin layer of gold is evaporated over the 
one-step eutectic. Visual appearance of the two pro- 
cesses is nearly identical. 


GLASSIVATION 


Covering the active surface of the device with glassi- 
vation (deposited SiOz of 6,000 A minimum) except 
for exposed bonding pads is standard processing for 
many of the chips included in this section. Glassiva- 
tion can be ordered on a special basis for nearly all 
types. : 


BONDING 


Chip attachment may be accomplished with either 
conductive epoxy or eutectic. Epoxy chip attachment 
is often used because the lower temperature require- 
ment facilitates process control. Eutectic bonding 
requires no preform assuming a normal gold thickness 
on the substrate (~ 100 yin.). 

‘Wire bonding may employ either gold or aluminum 
wire with ultrasonic or thermocompression wedge or 
ball bonding. One mil wire is normally used unless 
otherwise noted on the geometry. 


PROBE CAPABILITIES 


Probe capabilities and limitations are presented in 
the Generali Information section. 


PACKAGING AND VISUAL INSPECTION 


All of the chips are available in any state of process- 
ing from unscribed, unit or class probed wafer to in- 
dividual chips in Multi-Pak carriers. These packaging 
forms, associated inspection levels, and ordering infor- 
mation are presented in detail in the General Informa- 
tion Section. 
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SILICON SMALL-SIGNAL TRANSISTOR CHIPS 
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Geometry and chip size are shown for each chip. All dimensions are in mils. 














Chip geometries are subject to change without notice as modifications are made. 


Chip Geometries not scaled to size. 


-EL219 (11x13)  BL220 (11x16) 


E-2.5x3.6 
B-2.0x3.0 B-2.4x4x6 (Trapezoid) 


EL221 (11x16) EL229 (11x13) 


B-2.4x4x6 (Trapezoid) B-2.0x2.0 


E-2.0x2.0 


El23) Gs) EL233 (11x16) 


ES Col 


E-1.5x2.0 . E-2x2.3 
B-1.5x2.0 B-3.2x4 





E — EMITTER PAD SIZE 
B — BASE PAD SIZE 3-16 


SILICON SMALL-SIGNAL TRANSISTOR CHIPS (continued) 
EL235 (11x16) | EL238 (20x20) 
E-2x2.3 E-2.6x2.8 
B-3.2x4 B-6.0x2.0 


EL251 (10x15) EL255 (20x21) 





E-2.8x4.0 E-2.5x4 


B-3.3x4.0 B-2.5x4 


EL263 (21x21) EL271 (11x19) 


E-4.6x4.6 E-3.4x3.4 
B-2.7x7 B-3.5x4.3 


EL274 (11x16) EL281 (11x16) 


E-2.5x2.5 E-2.5x2.5 
B-2.5x2.5 B-2.5x2.5 
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SILICON SMALL-SIGNAL TRANSISTOR CHIPS (continued) 


EL318 (11x13) EL336 (11x13) 


E-2.5x2.5 . E-3.0x2.0 
B-2.5x2.5 © B-3.0x2.0 


EL383 (11x16) EL403 (11x16) 


| OO 


E-2.0x2.0 E-4.6x3.0 
B-2.0x2.0 B-4.6x3.0 


EL406 (18x18) EL416 (20x20) 
eB 
E-3.0x 12.4 E-2.7x10 
B-4.2x 12.4 B-2.7x12.6 


EL426 (11x13) EL434 (11x18) 


E-2.0x2.0 E-2.5x4 
B-2.0x2.0 B-2.5x5.4 





SILICON SMALL-SIGNAL TRANSISTOR CHIPS (continued) 


EL453 (14x16) EL466 (20x20) 


E-3x5.5 
B-3.5x5.5 


EL484 (11x18) EL501 (26x26) 


E-2.5x4 E-4.5x4.5 
B-2.5x5.4 B-4.6x4.6 





EL503 (36x36) EL504 (26x26) 


Ba 
E-4.4 Dia. E-4.5x4.5 
B-8x8x8 Triangle B-4.6x4.6 


EL531 (35x35) EL551 (31x31) 


E-5.0x5.0 E-6x6.5 
B-5.0x6.5 1.5 mil Wire B-4.5x5.5 





SILICON SMALL-SIGNAL TRANSISTOR CHIPS (continued) 


EL554 (31x31) 


E-6x6.5 
B-4.5x5.5 


EL613 (20x20) 


E-4.2x4.6 
B-2.8x9 


EL617 (11x13) 


E-2.0x2.0 
B-2.0x2.0 


EL644 (31x34) 


2.9Nn 


EL595 (36x36) 


E-6x6 
B-6.4x6.4 


EL614 (26x26) 


E-4.5x4.5 
B-4.6x4.6 


EL627 (11x13) 


E-2.0x2.0 
B-2.0x2.0 


EL645 (25x25) 





SILICON SMALL-SIGNAL TRANSISTOR CHIPS (continued) 


EL656 (24x30) EL662 (20x29) 


E-3.6x13 E-3.6x8 
B-3.6x15 B-3.6x12 1.5 mil Wire 





EL664 (31x31) . EL694 (31x34) 


E-6x6.5 
B-4.5x5.5 


EL695 (25x25) ML101 (10.12) 


E-5x6.5 
B-5x5 


ML104 (10x12) ML204 (10x12) 


iS 


1 mil Wire 
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SILICON SMALL-SIGNAL TRANSISTOR CHIPS (continued) 


SL2 (20x20) 


1 mil Wire 


SL17 (36x36) 


E-4.4 


1.5 mil Wire B-8x8x8 Triangle 


SL19 (20x20) 


E-4.2x4.6 
B-2.8x9 


SL26 (36x36) 


E-4.4 Dia. 


1.5 mil Wire 68-8x8x8 Triangle 


SL4 (20x20) 


E-3.6x 1.6 


B-2.2x2.2 | Imil Wire 


SL18 (19x19) 


E-3 Dia. 


B-3x3 1 mi! Wire 


SL22 (60x60) 


E-6.0x3.7 


B-6.0x3.0 2 mil Wire 


SL27 (24x24) 


| 
B 


E-4x4 
B-4x4 


2 mil Wire 
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SILICON SMALL-SIGNAL TRANSISTOR CHIPS (continued) 


SL28 (20x20) SL40 (16x20) 
E-3.5x4.0 E-2.2x6.4 
B-3.5x4.0 2 mil Wire B-2.2x6.0 1 mil Wire 


SL41 (15x20) SL44 (10x15) 


E-6x7 E-2.5x4 
1 mil Wire B-3x3x3 Triangle B-2.5x4 1 mil Wire 





SL45 (10x15) SL47 (25x25) 


E-2.4x4 E-2.2x2.2 
B-2.4x4 1 mil Wire B-2.2x2.2 1 mil Wire 


SL50 (20x29) SL54 (40x40) 


=] 62) 


E-3.6x8 E-4 Dia. 
B-3.6x12 1 mil Wire 2 mil Wire B-8x8x8 Triangle 
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SILICON SMALL-SIGNAL TRANSISTOR CHIPS (continued) 


SL55 (11x16) SL56 (25x34) 


 £-2.5x2.5 E-3.2x3.8 
B-2.6x2.8 1 mil Wire B-3.2x3.8 1.5 mil Wire 


SL60 (20x29) _SL63 (10x15) — 


E-3.6x8 
B-3.6x12 1.5 mil Wire 4 mil Wire 


SL65 (10x15) SL73 (10x15) 
E-2.2x2.3 E-2x3.4 
B-2.2x2.3 1 mil Wire B-5.6x7 1 mil Wire 


SL75 (11x16) SL76 (15x15) 


E-3.0x3.0 E-2x3.6 
B-3.0x3.0 1 mil Wire B-2x4.4 1 mil Wire 
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SILICON SMALL-SIGNAL TRANSISTOR CHIPS (continued) 


SL98 (36x36) S$L333 (20x20) 


E-4.4 Dia. 


1.5 mil Wire B-8x8x8 Triangle 1 mil Wire 


$L337 (26x26) SL345 (10x15) 


E-4.6x5.2 E-2.8x4.0 
B-5.2x5.6 1.5 mil Wire B-3.3x4.0 1 mil Wire 
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FIELD-EFFECT TRANSISTOR (FET) CHIPS 


The families shown in the Index as making 
up the FET product line are: 


FETJ — Junction FET 

FETM — MOSFET 

FETM (D} — Dual MOSFET 
FETMDG — Dual Gate MOSFET 


FETMQ — Monolithic Quad MOSFET 


CHIP SIZE AND METALLIZATION 


All of the FET chips included in this section have 
passivated junctions. Chip sizes are included in the 
geometry section with gate (G), source (S), and drain 
(D) indicated. Chip thickness is 4 to 6 mils. 

Metallization processing is the same for all FET 
chips. Front metallization is aluminum with aminimum 
thickness of 8,000 A prior to alloy. Back metalliza- 
tion is gold-silicon.eutectic. Gold metallization layer 
is minimum 3000 A prior to alloy. 


Glassivation—Front metallization cgvered by glassiva- 
tion (deposited SiOz min. 6000 A), except for ex- 
posed bonding pads, is standard processing for most of 
the chips included in this section. Glassivation can be 
ordered on a special basis for nearly all types. Assem- 
bly processing is the same with or without glassivation. 


Passivation—The_ silicon-nitride passivation process 
now being employed on all Motorola MOSFETs has 
greatly improved MOSFET threshold stability with 
aging and temperature changes. Al! Motorola single- 
gate MOSFETs have transient gate breakdown voltages 
of greater than +100 Vdc peak. 


BONDING 


Chip attachment may be either conductive epoxy or 
eutectic. Epoxy chip attachment is recommended be- 
cause of the lower temperature requirement which 
facilitates process control; eutectic bonding requires no 
preform assuming a normal gold thickness (~100 win.). 

Wire bonding may be either gold or aluminum wire 
with ultrasonic or thermocompression wedge or ball 
bonding. Wire size is normally 1-mil diameter unless 
otherwise indicated on reference geometry. 


PROBE CAPABILITIES 

Probe capabilities and limitations are presented in 
the General Information section (see page 1-12). 
PACKAGING AND VISUAL INSPECTION 


All of the FET chips are available in any stage of 
processing from unscribed, unit probed wafer to. indi- 
vidual chips in Multi-Pak carriers. These packaging 
forms, associated inspection levels and ordering infor- 
mation are presented in detail on page 1-8. 
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SILICON FIELD-EFFECT TRANSISTOR CHIPS 


POUT ARAREAUAARUAUAARRAOAOSRRRAAOOOARPROAOAOREALOOOED 


CHIP GEOMETRIES 


mn mn 


Geometry and chip size are shown for each chip. All dimensions are in mils. 

















Chip geometries are subject to change without notice as modifications are made. 


Chip Geometries not scaled to size. 












FM109 (22x23) 











S-3.2x3.3 G4-4.0x3.7 


G2-4.0x3.7 


D4-3.8x3.8 
D2-3.8x3.8 


FM112 (14x16) 






G-2.3x2.4 D-2.4x2.4 





$-3.0x3.0 





G-3.0x3.0 D-2.6x3.0 S-2.3x2.4 









FM114 (15x15) 


G-2.3x2.3 


FM115 (14x16) 


















D-2.5x2.4 S-2.3x2.4 G-2.3x2.4 D-2.4x2.4 





$-2.3x2.3 


G-Gate All dimensions in mits 
S-Source 
D-Drain 3-27 


SILICON FIELD-EFFECT TRANSISTOR CHIPS (continued) 


FM120 (13x9) FM122 (15x15) 


G 
ae e ) 


S-1.9x1.8x3.1 G4-1.2x1.9 D-1.9x1.9 
Go-Substrate 


S-3.0x3.0 G-3.0x3.0 D-2.6x3.0 


FM123 (15x15) FM124 (10x15) 


$-3.0x3.0 z - D-2.6x3.0 | S-4.4x2.5 G-Substrate 
FM125 (12x16) FM127 (10x15) 
G-Substrate D-3.0x2.8 | S-4.4x2.5 G-Substrate _ 


FM129 (22x23) FM130 (12x16) 


ie 
— 


S-2.6x4.6x2.5 G-Substrate D-2.0 Radius | S-3.8x2.8 G-Substrate D-3.0x2.8 
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SILICON FIELD-EFFECT TRANSISTOR CHIPS (continued) 


FM131 (12x15) FM136 (40x40) 


S-2.3x3.0 G-Substrate D-2.3x3.0 | S-4.6x4.6 G-Substrate D-4.6x4.6 


FM140 (19x19) FM145 (17x18) 


; 


$-2.6x2.6 G-Substrate D-3.2x2.7 | S-2.8x2.3x1.7 G-Substrate D-2.8x1.7x2.2 


FM146 (12x17) FM148 (10x15) 


= ) 


S-2.3x2.8x1.9 G-Substrate D-2.8x2.2x1.8) | S-2.3x2.3 G-Substrate D-2.3x2.3 


FM819 (20x20) FM877 (19x19) 


a 
G2 
BS 
G1 


S-2.8x2.8 G4-2.4x2.6 D-4.2x2.6 | S-Substrate & G4-1.3 Radius D-3.1x3.5 
G9-4.8x2.9 : , G9-1.5 Radius 
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SILICON FIELD-EFFECT TRANSISTOR CHIPS (continued) 


_FM881 (21x25) FM8s90 (14x20) 
i 
G2 


S-Substrate & G4-1.5 Radius D-4,5x3.3 S-Substrate & G4-2.6x2.6 . D-2.6x2.6 
3.3x3.3 G9-3.5x3.5 2.6x2.6 G9-2.6x2.6 





OPTO CHIPS 


The chips included in this family are: 


IRED — Infrared-Emitting Diode 


PDD — PIN Photodiode Detector 


PDT — Phototransistor Detector 


PDTR — Photodarlington Detector 


GENERAL DESCRIPTION 


There are two types of opto chips offered by 
Motorola — Infrared-Emitting Diodes (IRED) and 
Detectors. 

All detector chips are silicon with silicon nitride 
passivation for improved aging characteristics. Detector 
chips are available in three types. 

1. PIN Photodiode 

2. NPN Phototransistor 

3. NPN Photodarlington 


Detectors utilize large areas of exposed silicon (no 
metal) to maximize the photoelectric effect (transfor- 
mation of photons into current carrying hole-electron 
pairs). All of the detectors are sensitive to light and 
infrared radiation in wavelengths from 400 to 1100 
nanometers with peak response typically occurring at 
800 nm wavelength. 

IRED chips are gallium-arsenide diodes with zinc 
diffused junctions. Radiation is emitted in the range of 
800 to 1000 nm with peak output typically occurring 
at 900 nm. 


CHIP SIZE AND METALLIZATION 


Chip geometry and chip size is shown for each 
device presented in the following pages. All have the 
same metallization. 

Back — Gold 
Front — Aluminum 


BONDING TECHNIQUES 


Gold eutectic die-bonding is normal for all these 
chips. Wire bonding is accomplished using thermocom- 
pression or ultrasonic techniques with 1 to 1-1/2 mil 
diameter aluminum or gold wire. 


PROBE CAPABILITIES 


All de parameters for both [REDs and Detectors 
are 100% unit probed except for sensitivity (detectors) 


and light output (JREDs). Leakage measurements on 
detector chips must be made in darkness for valid 
readings to be obtained. 


CHIP SELECTION 


Selecting an optoelectronic chip is fundamentally 
different from selecting a chip for almost any other 
device type. The reason for this is the lens used in the 
opto package takes an active part in determining the 
performance of the packaged device. In other words, 
the performance of the opto chip is not the perfor- 
mance of the finished device. This makes selection of 
an opto chip more difficult than other chips. However, 
there are also some factors which contribute to making 
the job easier. Since the package is an active part of 
the device, opto devices come in many package styles 
but use only a few chip types. There is only one PIN 
photodiode chip, one NPN phototransistor, and one 
NPN photodarlington chip to consider when selecting 
a detector chip. Selecting which one of these three to 
use entails only selecting the switching speed required. 
The photodiode has the least amount of gain but has 
the fastest switching times (in the order of nano- 
seconds). The phototransistor has medium gain and 
medium switching times (in the order of microseconds). 
The photodarlington has the highest gain with switch- 
ing times in the hundreds of microseconds. 

For more detailed information, two excellent 
application notes (AN-440 and AN-508) are available 
upon request. 


PACKAGING AND VISUAL INSPECTION 


All of these opto chips are available in any stage of — 
processing, from unscribed unit probed wafer to indi- 
ual chips in Multi-Pak carriers. These packaging forms, 
associated inspection levels and ordering information 
are presented in the General Information section. 
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PHOTODIODE SPECIFICATION 
MRDC7 


Reverse Current @ Vp = 20 V, 
RL = 1.0 M2 

Reverse Breakdown Voltage 
@!R=10uA 


Bare Chip Radiation Current 
@ Vp = 20 V, H = 5.0 mW/em2 
from Tungsten Lamp Source 
@ 2870°K Color Temperature 





PHOTOTRANSISTOR SPECIFICATION 
MRDC4, 5,6 






Leakage Current @ Vcg = 20 V, 
H = 0, Ry. = 1.0 MQ under 
Dark Conditions 


Collector-Emitter Breakdown Voltage BVCEO Volts 
@ Ic =1.0mA 
Emitter-Collector Breakdown Voltage BVECO 

@Ic= 10 HA 


Beta@ Voce =10V,Ip=10HA 
MRDC4 
MRDC5 
MRDC6 
Bare Chip Collector-Base Radiation 
Current @ Vcp = 20 V, 
H = 5.0 mW/cm2 from Tungsten 
Source @ 2870°K Color Temperature 


Rise Time, Fall Time @ Ic = 1.0mA, 
R,_ = 100 2 


*IcBL x hee = I, (Collector-Emitter Radiation Current specified for finished device) 
IcBL is consistently within a +20% range of typical value on 95% of devices sampled—however, since this 
parameter cannot be measured on a chip until it has been scribed, broken and mounted on a header, it is 
not tested in chip form. 


























PHOTODARLINGTON SPECIFICATION 
MRDC8 


Leakage Current @ VcgE = 10 V 
under Dark Conditions 


Collector-Emitter Breakdown Voltage 
@ Ic =10mA 


Emitter-Base Breakdown Voltage 
@ Ig = 100 nA 





Beta @ Vce = 10 V,Ip=1.0 uA 
Bare Chip Collector-Base Radiation 
Current @ H = 5.0 mW/cm2 
from Tungsten Lamp @ 2870°K 
Color Temperature, Vcp = 20 V 





*IcBL x hee = IL (Collector-Emitter Radiation Current specified for finished device) 


IcBL is consistently within a +20% range of typical value of 95% of devices sampled—however, since this 
parameter cannot be measured on a chip until it has been scribed, broken and mounted on a header, it is 
not tested in chip form. 


INFRARED EMITTER SPECIFICATION 
MLDC2 


Reverse Breakdown @ Ip = 100 uA 


Forward Voltage @ Ip = 50 mA 





*Po cannot be measured in chip form until after mounting on a header. This value typically varies from 
100 to 1000 microwatts @ I— = 50 mA. 


RRR 


ITI 


CHIP GEOMETRIES 


Geometry and chip size are shown for each chip. All dimensions are in mils. 
Chip geometries are subject to change without notice as modifications are made. 


Chip Geometries not scaled to size. 


L19 (25x25) L85 (30x30) 


E-5x6% (Middle of H) A-4x4 on sides 
B-2x3 4 mils long arrowhead 
C-Substrate C-Substrate (Back) 


L91 (16x16) L100 (27x27) 


7 


J 


A-3x3 (Middle of H) 
C-Substrate 


E-4x7% (Oval) 
8-3 Dia. 
C-Substrate 





E -E mitter A-Anode 
B-Base C-Cathode 
C-Collector 


THYRISTOR AND TRIGGER CHIPS 


The thyristor and trigger product family consists of: 


Diac — Bilateral Trigger 

PUT — Programmable UJT (Trigger) 

SBS — Silicon Bidirectional Switch (Trigger) 
SCR — Silicon Controlled Rectifier 

SUS — Silicon Unidirectional Switch (Trigger) 
Triac — Bilateral SCR 

UJT — Unijunction Transistor (Trigger) 


CHIP SPECIFICATIONS 
SCR and Triac devices listed in the Index are often 
shown with both “‘chip’’ and “‘alternate” selections. 


The chips shown in the Chip number column are actu- 
ally. probed to the data sheet specification limits and 


conditions for Blocking Voltage, Gate Voltage, Gate 
Current and Holding Current at room temperature 
only. The other data sheet parameters cannot be 
probed on the wafer and thus cannot be guaranteed. 


ALTERNATE CHIP SPECIFICATIONS 


The devices in the Chip number column utilize the 
same chip or geometry as the data sheet chip (column 
2) but are tested to a simple specification presented 
below. Only Blocking Voltage, |GT and VGT are tested 
and guaranteed. These alternate chips are offered at a 
substantial cost savings over the data sheet chips. 


Voltage is probed and guaranteed to an LTPD = 10, 
Vot. !GT and I} are sampled and guaranteed to an 
LTPD = 20. 


ALTERNATE CHIP SPECIFICATIONS 


VDRM 
VRRM 
@ .020 mA-25°C 


MCRCO361 
MCRCO0362 
MCRCO363 
MCRCO364 
MCRCO365 
MCRCO0366 
MCRCO0367 
MCRCO0368 
MCRC6381 
MCRC6382 
MCRC6383 
MCRC6384 
MCRC6391 
MCRC6392 
MCRC6393 
MCRC6394 
MCRC3101 
MCRC3102 
MCRC3103 
MCRC3104 
MCRC3105 
MCRC3106 
MCRC3107 
MCRC3108 
MCRC3201 
MCRC3202 
MCRC3203 
MCRC3204 
MCRC3205 
MCRC3206 
MCRC3207 
MCRC3208 





(Volts) 
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Chip 
(Triae) 


MACC4011 
MACC4012 
MACC4013 
MACC4014 
.MACC4015 
MACC4016 
MACC4011A 
MACC4012A 
MACC4013A 
MACC4014A 
MACC4015A 
MACC4016A 
MACC4201 
MACC4202 
MACC4203 
MACC4204 
MACC4205 
MACC4206 
MACC4207 
MACC4208 
MACC4201A 
MACC4202A 
MACC4203A 
MACC3204A 
MACC3205A 
MACC4206A 
MACC4207A 
MACC4208A 
MACC4401 
MACC4402 
MACC4403 
MACC4404 
MACC4405 
MACC4406 
MACC4408 
MACC4401A 
MACC4402A 
MACC4403A 
MACC4404A 
MACC4405A 
MACC4406A 
MACC4408A 


VpRM 
VRRM 
@ .020 mA-25°C 


VoT Max (Volts) 
anf az [as or 





Diac, UJT, SUS, SBS and PUT chips are probed for the 
following parameters. These parameters and limits are 
guaranteed to an LTPD of 10. 


DIAC switching voltage Vs 
switching current Is 
switchback voltage AV 
leakage current Ig 
UST intrinsic standoff ratio n 
emitter reverse current lEB20 
valley point current ly 
interbase voltage Ve2B1 
Peak point emitter current Ip is not probed 
but is guaranteed to an LTPD of 20. 
sus switching voltage Vs 
switching current : Ig 
holding current Ry 
forward blocking current Ip 
reverse voltage Ve 
SBS switching voltage Vs 
switching current Is 
holding current thy 
forward voitage Ve 
forward blocking current \p 
Switching voltage differential (Vg_z - Vso) 
absolutely cannot be probed. 
PUT leakage current IGAO 
valley current ly 
forward voltage Ve 
anode-to-cathode forward voitage VAKE 
anode-to-cathode reverse voltage VAKR 


offset voltage Vr (@1 MQ, 10 k&) 


CHIP SIZE AND METALLIZATION 


Passivation — All chips shown in the Thyristor family 
are planar passivated or glassed and have no exposed 
junctions. 


Chip Structure and Metallization — Most of the larger 
SCR and Triac chips are edge-glass passivated and re- 
quire some special attention. The glass covers the 
active junctions near the top and bottom of the chips 
as shown in the following figure. 


JUNCTION 


GLASS 





The glass is continuous and extends around all! four 
sides of the chip. A 95/5 lead-tin solder is recom- 
mended for die attach and care must be taken to keep 
the solder from flowing onto and past the glass—-keep 
the solder only under the metallized area. Solder on 
the glass could cause shorting and arcing. A tempera- 
ture of 400°C should not be exceeded during the die 
attachment process. After processing and cleaning, a 
die coat should be added around the edges to further 
inhibit shorting and arcing. Typical construction of 
these SCR and Triac die is illustrated in the following 
sketches. 


Figure TH1. Corner Fire Cathode Side (Top) 
(Back side is anode) 


Cathode (N type) 







Gate (P type) 


Anode (P type) 


Figure TH2. Center Fire Cathode Side (Top) 
(Back side is anode) 


Cathode (N type) 






Gate (P type) 


Anode (N type) 


P type 


BONDING 


Die bonding methods in normal usage: 
Gold — Eutectic 
CCA — Solder, Epoxy 


Wire bonding methods in normal usage: 
Aluminum — Thermocompression, Ultrasonic 
CCA — Solder, Thermocompression 


PROBE TEST CAPABILITIES | 


Parameters which can and will be probed are itemized 
in the Chip Specifications section. Voltages can be . 
probed through 800 volts. The general probe limita- 
tions presented in the General Information section 
provide guidance on what can be probed on a chip. 


Data sheet power and current ratings are useful only as 
a guide to chip performance since both are dependent. 
upon the type of die bond and heat sink. 
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Method of Passivation ic Metallization 
Planar — Back Metal 


036 
638 
639 
310 
320 
401 
420 
440 
TL51/53 
TL58/59 
TL6O 
TL62 
TL70 
TL71 
TL72/75 
TL78 
TL83 







xX KKK 


QANDDOADHDAYD 
















XK KK KK KK K 


AL — Aluminum 
G — Gold 
CCA — Chrome/Copper/Gold 


PACKAGING AND VISUAL INSPECTION 


The planar chips are available in any stage of process- 
ing from unscribed, unit probed wafer to individual 
chips in Multi-Pak. Visual inspection is generally in 
accordance with the criteria of 12M54725F. The edge- 
glass chips are only available in individual chip form. 
The standard packaging option is Vial, designated with 
the PV suffix. Chips are inspected to the criteria of 
12M55344L. These edge-glass die are also available in 
Multi-Pak with the L suffix. 


GEOMETRIES 


Geometries referenced in the Index are presented in 
alphanumeric order. 


The following symbols are used 


C — Cathode MT1 — Main Terminal 1 
G — Gate MT2 — Main Terminal 2 
A — Anode B1 -— Base 1 
E — Emitter B2 — Base 2 


Size of metallized area on anode side (back of Figure 
TH1 and TH2) is the same as C1, C2. The area is square 
with no separate gate region. 


920° 
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THYRISTOR CHIPS 
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Figure TH1. Corner Fire Cathode Side (Top) 
(Back side is anode) 
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Figure TH2. Center Fire Cathode Side (Top) 
(Back side is anode) 


Cathode (N type) 


Cathode (N type) 
Gate (P type) 








Gate (P type) 





P type 





THYRISTOR CHIPS (continued) 


CHIP GEOMETRIES 
Geometry and chip size are shown for each chip. All dimensions are in mils. 


Chip geometries are subject to change without notice as modifications are made. 
. Chip Geometries not scaled to size. 


'TL51/53 (20x20) TL58/59 (15x20) 


TL6O (24x24) TL62 (32x32) 


TL70 (20x20) TL71 (20x20) 





E—E€mitter C—Coilector 
B—Base G—Gate 2 AN 


THYRISTOR CHIPS (continued) — 





TL72/75 (20x20) 





TL83 (20x20) 
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TL78 (38x38) 






ZENER DIODE CHIPS 


The zener diode product line includes voltage regulator, 
voltage reference and current regulator (limiter) devices. 
In the Index, these devices are indicated by: 


Z — zener voltage regulator diodes. 


ZREF — precision voltage reference diodes (zero TC). 


ZCL — field-effect current regulator diodes. 


INDEX 


The presentation of zener diode devices and chips in 
the Index is designed to direct the reader to the proper 
chip for a specific application. To reiterate a few 
salient points: 

Chip No. (Column 2) is the chip used in the designated 
device (Column 1) and tested to the Column 1 data 
sheet limits and conditions wherever possible. 


Alternate Chip (Column 3) for each zener diode 
500 mW and under is the Preferred chip. It is preferred 
over the Column 2 chip for the following reasons: 

1) Aluminum/Gold metallization instead of Chrome/ 
Silver/Gold top and bottom 

2) Smaller size 

3) Lower cost 

4) Immediate availability for most voltages. 


GEOMETRY 


When only one geometry is shown it applies to both 
the Column 2 and Column 3 devices. When two 
geometries are shown, the first applies to Column 2 
and the second to Column 3. 


CAUTION 


If specific performance is critical to an application, 
be sure to compare the specifications of the Chip and 
Alternate Chip before ordering. 


MZC2.4AX — MZC200AX Series (High Level) 
MZC1.8BX — MZC200BxX Series (Low Level) 


In all cases the Alternate Chip shown in the Index is 
from one of these two series. 


MZC1.8B10 thru MZC200B10 (Low Level Series) 


Type 
Number 
(Note 1) 


Equivalent 


M2ZC1.8B810 
M2ZC2.0B10 
M2ZC2.2B10 
M2C2.4B10 
M2C2.7810 
M2C3.0B10 
M2C3.3810 
M2C3.6B10 
M2ZC3.9B10 
M2ZC4.3B10 
M2C4.7810 
M2C5.1B10 
M2C5.6810 
M2ZC6.2810 
M2C6.8B810 
M2ZC7.5B10 
MZC8.2810 
M2C8.7810 
M2ZC9.1B10 
MZC10B10 
M2C1?1B10 
MZC12B10 
MZC13B10 
MZC14B10 
MZC15810 
MZC16B10 
MZC17B10 
MZC18B10 
MZC19B10 
MZC20810 


1N4614 
1N4615 
1N4616 
1N4617 
1N4618 
1N4619 
1N4620 
1N4621 
1N4622 
1N4623 
IN4624 
1N4625 
1N4626 
1N4627 
1N4099 
1N4100 
1N4101 
1N4102 
1N4103 
1N4104 
1N4105 
1N4106 
1N4107 
1N4108 
1N4109 
1N4110 
1N4111 
1N4112 
1N4113 
1N4114 





Nearest 
1N 
Equivalent 


Type 
Number 
(Note 1) 


MZC22810 
MZC24B10 
MZC25B10 
MZC27810 
MZC28B10 
MZC30B10 
M2ZC33B10 
M2ZC36B10 
M2C39B10 
MZC43B10 
M2C47810 
MZC51B10 
MZC56B10 
MZC60B10 
M2C62810 
M2ZC68B10 
M2ZC75810 
MZC82B10 
MZC87B10 
M2C91B10 
MZC100B10 
MZC110B10 
MZC120610 
M2ZC130B10 
MZC140B10 
MZC150810 
M2ZC160B10 
M2ZC170810 
MZC180810 
M2ZC190B10 
M2ZC200B10 


IN4115 
1N4116 
1N4117 
1N4118 
1N4119 
1N4120 
1IN4121 
1N4122 
1N4123 
1IN4124 
1N4125 
1N4126 
1N4127 
1N4128 
1N4129 
1N4130 
1N4131 
1N4132 
1N4133 
1N4134 
1N4135 





Note 1: See next page. 


AnD 










Type 








M2C2.4A10 






























M2ZC22A10 


Nearest 


Number 1IN 
(Note 1) Equivalent 
(Note 2) 


1N5221, 1N4370 


MZC2.5A10 1N5222 
MZC2.7A10 1N5223, 1N4371 
MZC2.8A10 IN5224 
M2C3.0A10 1N5225, 1N4372 
M2C3.3A10 1N5226, 1N746 
MZC3.6A10 1N5227, 1N747 
MZC3.9A10 1N5228, 1N748 
M2Z2C4.3A10 1N5229, 1N749 
MZC4.7A10 1N5230, 1N750 
MZC5.1A10 1N5231, 1N751 
MZC5.6A10 1N5232, 1N752 
MZC6.0A10 1N5233 
MZC6.2A10 1N5234, 1N753 
MZC6.8A10 1N5235, 1N754 
MZC7.5A10 1N5236, 1N755 
MZC8.2A10 1N5237, 1N756 
MZC8.7A10 1N5238 
M2C9.1A10 1N5239, 1N757 
MZC10A10 1N5240, 1N758 
MZC11A10 1N5241, 1N962 
MZC12A10 1N5242, 1N759 
MZC13A10 1N5243, 1N964 
MZC14A10 1N5244 
MZC15A10 1N5245, 1N965 
MZC16A10 1N5246, 1N966 
MZC17A10 1N5247 
MZC18A10 1N5248, 1N967 
M2ZC19A10 IN5249 
MZC20A10 1N5250, 1N968 


1N5251, 1N969 







MZC2.4A10 thru MZC200A10 (High Level Series) 


Type 
Number 
(Note 1) 


MZC24A10 
MZC25A10 
M2ZC27A10 
MZC28A10 
MZC30A10 
MZC33A10 
M2ZC36A10 
M2C39A10 
MZC43A10 
MZC47A10 
M2Z2C51A10 
MZC56A10 
MZC60A10 
MZC62A10 
M2ZC68A10 
MZC75A10 
MZC82A10 
MZC87A10 
MZC91A10 
MZC100A10 
M2C110A10 
MZC120A10 
M2ZC130A10 
MZC140A10 
M2ZC150A10 
MZC160A10 
MZC170A10 
MZC180A10 
MZC190A10 
M2ZC200A10 


Nearest 
1IN 
Equivalent 
(Note 2) 


1N5252, 1N970 
1N5253 

1N5254, 1N971 
1N5255 

1N5256, 1N972 
1N5257, 1N973 
1N5258, 1N974 
1N5259, 1N975 
1N5260, 1N976 
1N5261, 1N977 
1N5262, 1N978 
1N5263, 1N979 
1N5264 

1N5265, 71N980 
1N5266, 1N981 
1N5267, 1N982 
1N5268, 1N983 
1N5269 

1N5270, 1N984 
1N5271, 1N985 
1N5272, 1N986 
1N5273, 1N987 
1N5274, 1N988 
1N5275 

1N5276, 1N989 
1N5277, 1N990 
1N5278 

1N5279, 1N991 
IN5280 

1N5281, 1N992 





Note 1: Tolerance Designation —The device type num- 


bers have a tolerance of +10%. For +5%, 3%, 2%, or 
1%, change the suffix ‘’10’’ to the desired tolerance. 


Note 2: The MZC2.4A10 Series is tested at a 50 Milli- 
watt dissipation level and not at the higher test currents 


CHIP SIZE AND METALLIZATION 


In general, all of these zener diode chips are planar 
with the diode junction completely protected with 
silicon oxide. The entire top surface (anode side) is 
covered with silicon oxide except for the metal bond- 
ing pad. 

All of these zener diodes have either aluminum top 
metal and gold back metal or chrome-silver-gold too 
and back. All are square and symmetrical with square 
anode bonding pads (except ZCL which is shown 
below). The nominal thickness of all diode chips is 8 
mils. 


Z ~— Zener Voltage Regulator Chips; Geometries A, B, 
C,D,E. 


The following pages show the die construction and 
corresponding dimensions pertinent to geometries A 
thru E. Metallization for geometries A thru E is as 
follows: 





of the nearest ‘IN’ equivalents. This procedure is 
used to minimize correlation problems encountered 
when probe testing. Zener voltage is guaranteed corre- 
lated when the die is mounted on a 1” x 17° x 0.010” 
aluminum heat sink at Ta = 30°C +1°C after 90 
seconds. 


GEOMETRY 


Top-anode Aluminum Chrome-Silver-Gold 
Back-cathode | Gold Chrome-Silver-Gold 











ZREF — Precision Voltage Reference Diodes; Geom- 
etry F 


Chip construction, metallization and dimensions 
are shown on drawing F. 


ZCL ~— Current Regulator Diodes; Geometry G 


Chip construction, metallization and dimensions 
are shown on drawing G. 
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GEOMETRIES A,B,C, D, E (2.4 V to 10 V) 


Top Metal 
SiOg 
P Diffused 


p* (Al Alloy) 
N Substrate 
™—~ Back Metal 


Geometry 


Dimension ae ee ae ee eee 
20 25 37 60 


15 18 30 
12 13 25 
10 11 23 
8 9 21 





*Geometry A — Available in two sizes; 20 x 20 mils and 25 x 25 mils. All current and future manufacture is 


the 20 x 20 mil die, but due to the inventory of 25 x 25 mil die in nearly all voltages, either or both sizes 
may be delivered against an order. 


RAA 


GEOMETRIES A, B,C, D, E (11 V to 91 V) 


Top Metal 
Si09 
P Diffused 


N Substrate 
™—~ Back Metal 


aa 


Dimension 


1 
2 
3 
4 





*Geometry A — Available in two sizes; 20 x 20 mils and 25 x 25 mils. All current and future manufacture is 
the 20 x 20 mil die, but due to the inventory of 25 x 25 mil die in nearly all voltages, either or both sizes 
may be delivered against an order. 
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GEOMETRIES A, B, C, D, E (100 V to 200 V) 


Top Metal 
SiO05 
P Diffused 


* (Al Alloy) 
N Substrate 
“~~ Back:-Metal 


a ae 


Dimension 





*Geometry A — Available in two sizes; 20 x 20 mils and 25 x 25 mils. All current and future manufacture is 
the 20 x 20 mil die, but due to the inventory of 25 x 25 mil die in nearly all voltages, either or both sizes 
may be delivered against an order. 


2-AB 


GEOMETRY F — SINGLE CHIP PRECISION REFERENCE DIODES (OTC) 
(Dimensions in mils) 





SiO 
P 


P* (Al Alloy) 
N Substrate 

P Diffusion 
Cr/Ag/Au 
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GEOMETRY G — CURRENT LIMITER DIE 
(Dimensions in mils) 


sio 
(CrAgAu) me 
Source 


(CrAgAu) 


P SUBSTRATE 


(CrAgAu) Gate 
Gate and Source Shorted 
internally 
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SILICON SWITCHING DIODE CHIPS 


PULAU ETATT LTT TITTLE TT ETT 


| (TATTLE ET ETT TET TTT 


Single and dual switching diode chips presented in 
this section are designed for small-signal, high-speed 
switching applications. 


CHIP SIZE AND METALLIZATION 

All junctions on switching diode chips are passi- 

vated (SiOz). Chip sizes are included in the referenced 
- geometries with anode (A) and cathode (C) indicated. 
Chip thickness is 4 to 6 mils. 

Front metallization is aluminum with a minimum 
thickness of 8,000 A. Back metallization is gold-silicon 
eutectic. The gold metallization layer is 3,000 A mini- 
mum prior to alloy. 

BONDING 

Chip attachment may be either conductive epoxy 
or eutectic. Epoxy chip attachment is recommended 
because of the lower temperature requirement which 


facilitates process control. Eutectic bonding requires 
no preform assuming a normal gold thickness (~100 
win.). 

Wirebonding may be either gold or aluminum wire 
with ultrasonic or thermocompression wedge or ball 
bonding. 


PROBE CAPABILITIES 
Probe capabilities and limitations are presented in 
the General Information section (see page 1-12). 


PACKAGING AND VISUAL INSPECTION 

All of the switching diode chips are available in any 
stage of processing from unscribed, unit probed wafer 
to individual chips in Multi-Pak carriers. These packag- 
ing forms, associated inspection levels and ordering 
information are presented in detail on page 1-8. 


CHIP GEOMETRIES 


Geometry and chip size are shown for each chip. All dimensions are in mils. 
Chip geometries are subject to change without notice as modifications are made. 


Chip Geometries not scaled to size. 







EL240 (12x18) 





Cathode is back of chip. 


A=A node. 
C=Cathode 





EL290 (12x18) 


Anode is back of chip. 





EL241 (13x13) 





Cathode is back of chip. 
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TUNING DIODE CHIPS 


The Tuning Diode product 


line includes: 


TD — Abrupt junction tuning diodes 


TD-D — Monolithic dual diodes 


TDHA — Hyper-abrupt junction tuning diodes 


SBD -— 


Schottky barrier low level diodes 


PIN — PIN switching diodes 


CHIP SIZE AND METALLIZATION 

All of the diodes included in this section are 
epitaxial and passivated; that is, the p-n junction 
comes out on the top surface of the chip and is com- 
pletely covered with a protective layer of SiO. All 
chips are square and have square anode bonding pads 
centered on the chip. 

In all cases the back of the chip is the cathode and 
is completely covered with gold. The top metal-anode 
bonding pad is either aluminum, chrome/silver/gold 
or gold. 

Chip size and top metal are shown in the following 
table for each geometry fisted in the Index. 


BONDING 


Standard chip and wire bonding methods are used 
on these chips. Eutectic die bonding and TC or ultra- 
sonic wire bonding are recommended. 





























VL19-30 
VL44-59 
VL73 
VL74 
VL140-147 
VL222 
VL225-233 
VL234-236 ° 
VL237 
VL238-241 
VL242-243 
VL260-267 
VL271 
VL276 
VL282 
VL284 
VL285 
VL431 
VL522 
VL523 
VL534 
VL538 
VL539 
VL700-708 
VL1002 


Timing Diode Geometries and Top Metallization 
Size LxW (Mils) (1) |Top Metal(2) 


PROBE CAPABILITIES 


Special equipment is being used to probe each 
chip for C7, Diode Capacitance, and Cr, Capacitance 
Ratio, at f = 1.0 MHz. These parameters are guaran- 
teed along with the standard BVp and Ip performance. 


PACKAGING AND VISUAL INSPECTION 


All of the chips are available in any stage of pro- 
cessing from unscribed, unit probed wafer to individ- 
ual chips in Multi-Pak carriers. These packaging forms, 
associated inspection levels and ordering information 
are presented in detail in the General Information 
section. 






(1) Nominal thickness of all chips is 5 mils. 
(2) CSG—chrome/silver/goid, Al—aluminum, Gold— 
Moly Gold. — 
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RECTIFIER CHIPS 


The only Rectifiers shown in the Index are: SBR- 
Schottky Barrier Rectifier chips. 

Although Motorola offers a broad line of packaged 
silicon rectifiers (standard recovery and fast recovery 
rectifiers) they utilize chips with exposed junctions. 
Leakage and voltage breakdown characteristics are 
extremely unstable until the exposed junction chips 
are correctly encapsulated. Experience has shown that 
processing required for exposed junction rectifier 
chips is not compatible with hybrid assembly, there- 
fore, hybrid manufacturers are encouraged to use 
rectifiers in some of the various packaged forms avail- 
able, or in some cases, zener diode chips (all of which 
are passivated) or transistor junctions may be sub- 
stituted. 


CHIP SIZE AND METALLIZATION 


Schottky barrier rectifier chips are passivated and 
offered for hybrid circuit applications. These chips 
feature state-of-the-art geometry with epitaxial con- 
struction, oxide passivation and metal overlap 
contacts. 

Schottky barrier rectifier chips are square and chip 
sizes are included in the geometry reference. Chip 
thickness is nominally 7 mils and the anode is the top 
(smaller metallized area). 

Metallization on both sides of the chip is the same 
and consists of three layers. The bottom layer is a thin 
barrier layer such as Cr or Moly. The next layer is 
Nickel (Ni) and the top layer is thin gold (Au) about 
1,500 to 2,500 A. The function of the gold layer is to 
facilitate soldering and protect the underlying Ni 
layer. 


BONDING 


Schottky barrier rectifier chips are designed for 
solder connections on both sides. Conductive epoxy 
could be substituted. The metallization is wire bond- 
able using thermocompression or ultrasonic techni- 
ques, but adjustments in the machine settings may be 
necessary because of the metallization system. 


PROBE CAPABILITIES 


Reverse leakage and breakdown voltages and for- 
ward voltages are probed within the capabilities and 
limitations presented in the General Information sec- 
tion (see page 1-12). 


PACKAGING AND VISUAL INSPECTION 


All of the Schottky barrier rectifier chips are avail- 
able in any stage of processing from unscribed, unit 
probed wafer to individual chips in Multi-Pak carriers. 
These packaging forms, associated inspection levels 
and ordering information are presented in detail on 
page 1-8. 
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SCHOTTKY BARRIER RECTIFIER GEOMETRIES 
PUT TRLALIATPAEAEATEGUOATEALOAUATUGLUAKEGLUGTOAUALORUAKEAL 


CHIP GEOMETRIES 


Geometry and chip size are shown for each chip. All dimensions are in mils. 


il 











a 


Chip geometries are subject to change without notice as modifications are made. 


Chip Geometries not scaled to size. 
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Flip-Chip Devices 
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FLIP-CHIPS 


GENERAL DESCRIPTION 


A flip-chip is a complete, ready-to-mount, passivated 
active semiconductor device designed specifically for 
application in thick-film hybrid circuits. Active junc- 
tions are connected with metallization to 95% Pb/5% 
Sn solder bumps on the perimeter of the active face of 
the device. Die bonds and the flip-chip counterpart to 
wire bonds occur simultaneously when bumps on the 
face-down chip reflow together with mating bumps on 
the hybrid substrate (Figure 1) by employing control 
collapse reflow technology (Figure 2) (see /BM Journal 
of Research and Development, May 1969). 


Control collapse technology and solder bump flip-chips 
_were developed by !BM for internal use to provide a 
low-cost, high yield, high reliability assembly technique. 
Although the technique is entirely automatable, bene- 


fits of flip-chip technology will be realized with man- 
ual processing. An operator working with an illumi- 
nated magnifying lens and vacuum pencil should be 
capable of placing 800 flip chips each hour. 





Flip-chips are manufactured with standard silicon 
planar technology exactly like metal can or plastic 
packaged chips except: 
1. All contacts are made on the active surface 
through 95% Pb/5% Sn bumps connected to the 
aluminum metallization as described below; 
. All flip-chips are passivated with deposited glass. 
. All flip-chips are saw diced for precise size and 

square edges to facilitate automatic handling. 
A SEM of a typical discrete flip-chip is shown in Fig- 
ure 3, and an integrated circuit flip-chip is shown in 
Figure 4. 


Wh 


FIGURE 1 
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SUBSTRATE 
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FIGURE 2 — CONTROL COLLAPSE TECHNOLOGY 
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FIGURE 3 — 
TYPICAL DISCRETE 
FLiP-CHIP 





FIGURE 4 — 
TYPICAL 
INTEGRATED CIRCUIT 
FLIP—CHIP 





ADVANTAGES OF with flip-chips, and flip-chip thick-film hybrids 


FLIP-CHIP TECHNOLOGY require no gold metal runs. and permit greater co- 
firing potential. 


@ Flip-chips have established proven reliability after 


‘ : . ‘ ‘ ; 
A high yield, inexpensive reflow process step re more than five years of field use. 


places relatively low yield, costly die and wire 
bonding. e Flip-chip hybrid manufacturing requires less equip- 
ment resulting in less capital, depreciation, and 


@ More rugged and reliable reflow bonds replace rela- . 
maintenance cost. 


tively fragile wire bonds; the typical four-bump dis- 
crete flip-chip described below will withstand 100 e In most cases, flip-chip technology permits greater 
grams push-off force and almost three watts power active device packing density on the hybrid. 


aleseariod: e Low-tin content solder connections reduce leach- 


-@ Less expensive thick.film technology can be used ing probability and enhance rework capability. 


TABLE 1 
Available Flip-Chip Devices 


Motorola 
Device 
Number 


GENERAL PURPOSE SWITCH AND AMPLIFIER 








NPN | MMCF2221/A | 2N2221/A and 2N2218/A 
NPN | MMCF2222/A | 2N2222/A and 2N2219/A 
MMCF2906/A | 2N2906/A and 2N2904/A 
MMCF2907/A | 2N2907/A and 2N2905/A 


SMALL-SIGNAL AMPLIFIER 


MMCF929 2N929 
MMCF930 2N930 
MMCF 2484 2N2484 
MMCF3798 2N3798 
MMCF3799 2N3799 





SWITCH 
MMCF 708 
MMCF 2369 2N2369 
MMCF3227 2N3227 
MMCF3250/A | 2N3250/A 
MMCF3251/A | 2N3251/A 


HIGH VOLTAGE TRANSISTOR 


MMCFA43 MPSA43 
MMCFAQ3 MPSA93 


SMALL-SIGNAL RF TRANSISTOR 


MMCF5179 2N5179 
MMCF 2857 2N2857 


N-CHANNEL JFET 


2N708 










applications require custom designed ICs. 


2. Frequently, a new device specification is not 
sufficiently similar to an existing specification 
to permit special selection, but the device may 
be produced with minor processing changes. 
In this case, new devices will usually be avail- 
able for qualification sample within 4—6 weeks. 

3. Occasionally, a new device specification requires 
completely new processing. In this instance, 
development charges (if any) and delivery time 
will be based on the difficulty in producing the 
new device. 

Similarly, almost all linear and most digital integrated 
circuits found in Motorola’s general data library can be 
supplied in flip-chip form. Additionally, many hybrid 
Motorola 
can design and produce flip-chip custom ICs to a broad 
range of custom requirements. The potentially detailed 
nature of flip-chip IC development dictates that each 
case be reviewed individually to determine develop- 
ment time and charges (if any). Contact the nearest 
Motorola Sales Office with your requirements. 


PHYSICAL CHARACTERISTICS 


DISCRETE DEVICES 


Motorola manufactures flip-chip discrete devices to a 
standard size and configuration as shown in Figure 5. 
This standard offers optimum characteristics for pro- 
ducing and automatically testing and placing virtually 
all small-signal devices in flip-chip form. A larger 
standard will be developed for devices requiring greater 


MMCF4223/4 | 2N4223/4 power dissipation. 
MMCF4338/9 | 2N4338/9 ; 


SWITCHING DIODE 


MCCF1709C 
MCCF 1458 
MCCF1741C 
MCCF3403 
MLMCF124 
Series 
MLMCF139 
Series 

MCCF3346 


MC1709C UncompOp Amp 
Dual MC1741C 
MC1741C Comp Op Amp 


MC3403 Quad Op Amp 
MLM124 Quad Op Amp 


MLM139 

Quad Comparator 
MC3346 

5-Transistor Array 
MC3386 

5-Transistor Array 


MCCF3386 


“tTo be introduced 


DEVICE AVAILABILITY 


Standard flip-chip devices currently available are listed 
in Table 1. Motorola's flip-chip offering, however, is 
considerably greater than indicated directly from the 
list. Virtually any small-signal discrete device may be 
supplied in flip-chip form by one of the following de- 
velopment schemes: 

1. If a new device specification is similar to an 
existing specification, new devices may be 
specially selected and supplied within 2—4 
weeks. Relaxed specifications result in lower 
prices. 





FIGURE 5 





ALL DIMENSIONS IN INCHES 


TRANSISTORS 


Bump 1, Collector 

2. Base 

3. Emitter 

4. Collector 
Emitter is identified on active face by 2 dots and 
on back by position of MA. 
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FETs Note the inclusion of dots on the front (active) face of 
each discrete device as well as the metailized back — 





Bump 1. Gate marking (visible with a low-power microscope). Be- 
2. Drain cause each discrete device must be oriented properly 
'3. Source on the hybrid and because the device type must be 
4. Gate identifiable from the backside for face-down mounted 
Source is identified on active face by 2 dots and on devices, the dots or Motorola emsignia designate the 
back by position of M. emitter or source or cathode, and the three-digit back 
marking designates device type (for transistors, an “‘N"”’ 
DIODES designates NPN polarity and a “P’’ designates PNP 
polarity). 
Bump 1. Anode 
2. AnGde INTEGRATED CIRCUITS 
3. Cathode The physical size and configuration of a typical inte- 
4, Cathode grated circuit flip-chip is depicted in Figure 6. Outline 
Cathode is identified on active face by 1 dot and dimensions and bump center-to-center spacing will 
on back by position of MA. vary, of course, depending on the particular IC. 
FIGURE 6 
P7 ERE 0.005 MIN 
0.009 TYP 


Oy 


0.075 9-090 
REF 





en So age ce +) 
) << a ier 


0.005 MIN 


weieelo: 015 ; 
0.060 0.009 TYP 


a 


0.020 +0.001 


Bump Diameter at Base 0.006 +0.001 SOLDER BUMPS, 10 PLACES 
Bump Height: 0.0040 + 0.0005 : 

Each bump centerline to be located within 0.001 of its true 

position with respect to any other bump centerline. 





Bump center-to-center spacing may be reduced to 
0.008” and the number of bumps may be substantially 
increased to conform to device pinout requirements 
and hybrid construction capabilities. 
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FLIP-CHIP PROCESSING 


The Motorola flip-chip devices employ the IBM bump 
metallurgy system. The flip-chip processing starts 
with a wafer which has completed the standard wafer 
processing, that is, through final aluminum metalliza- 
tion. Subsequent processing is shown with the follow- 
ing sketches: 


STANDARD TRANSISTOR DIE 
WITH SiOz PASSIVATION AND 
ALUMINUM METALLIZATION 





GLASS PASSIVATION 


Al GLASS PASSIVATION 






\ 
mes 






A layer of phosphorus-doped silene glass is deposited 
over the entire semiconductor wafer at low tempera- 
tures to avoid any shifts in the electrical characteristics 
that may occur at high temperatures. 


CONTACT OPENING WITH 
STANDARD PHOTORESIST TECHNIQUES 


Al GLASS PASSIVATION 


oo i 






\ oe 





Standard photoresist techniques are used to delineate 
and etch contact holes in the passivation that will then 
become the actual bump areas. 


METALLIZATION ~ 3 LAYERS — 
CHROMIUM-COPPER-GOLD 


GLASS PASSIVATION 


CALLE: 


ZZ IE Iago wy, 


ear 





Al 


Metallization of the bump areas consists of three layers 
sequentially evaporated through a metal mask. The 
first metal is chromium which is needed to form a 
good bond to the aluminum metallization. The second 
metal is copper which forms a good bond to the 
chromium, but more importantly, is readily soldered. 
The gold is required to protect the copper from oxida- 
tion; it is_a very thin layer and completely disolves 
into the solder during bonding. Although gold solders 
readily, it is not possible to use only gold as the metal- 
lization since gold and aluminum form undesirable 
intermetallics. Since gold also reacts unfavorably with 
the base silicon, it is not possible to use gold through- 
out the entire flip-chip system. 


SOLDER APPLICATION 
BUMP FORMATION 


SOLDER 


GLASS PASSIVATION 





= 


eof Zhe Ne 





Al 


The 95/5 lead tin solder is evaporated onto the 
Cr-Cu-Au pads through a metal mask. The amount of 
solder is carefully controlled. The wafer is heated to 
solder reflow temperature (approximately 326°C), 
where the combination of solder surface tension and 
unwettable glass surrounding the solder force the 
molten solder into the uniform and spherical bumps. 
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The completed wafers are then diced with a saw, tested 
and categorized (automatically for discrete devices), 
and checked for visual and electrical quality. Discrete 
flip-chips are loaded into a vial and ICs into a muliti- 
pak for shipping. Figure 7 outlines this process flow 
and flip-chip quality control procedures. 


FIGURE 7 — QUALITY CONTROL FLOW CHART 




















STANDARD 
WAFER PROCESSING 


GLASS PASSIVATION 


QC GATE: WAFER VISUAL 
INSPECTION 


BUMP PROCESSING 


WAFER ELECTRICAL 
CLASSIFICATION PROBE 





QC GATE: WAFER VISUAL INSPECTION, 
BUMP VISUAL AND 


MECHANICAL INSPECTION 


WAFER DICING 







QC MACHINE 


ELECTRICAL TEST 
MONITOR 


QC GATE: FINAL ELECTRICAL, 
FINAL VISUAL (INCLUDING 
SAW DEFECTS) 


LOAD INTO VIAL OR 
MULTI-PAK 





DETAILS REGARDING EACH QC GATE ARE AVAILABLE 
UPON REQUEST; FINAL VISUAL AND ELECTRICAL 
INSPECTIONS ARE CONDUCTED TO A 10% LTPD WITH A 
MAXIMUM ACCEPT NUMBER OF ONE. 


RECOMMENDATIONS FOR 
FLIP-CHIP HYBRID FABRICATION 


Flip-chips are designed primarily for use on thick-film 
hybrids with high temperature (90% Pb/10% Sn) solder 
dip coated over palladium-silver metal runs. A typical 
hybrid layout to accept a discrete flip-chip is shown in 
Figure 8. 


FIGURE 8 


GLASS DAM (4) 


Pd/Ag 
INTERCONNECTS 





10 MILS 


5 MILS 


18 MILS Ye, 
/ 
23 MILS W/ Za 
' t 40 MILs -- 


5 MILS 


18 MILS 


Note that solder is restricted to the pad area by glass 
dams (refer to Figure 2) which are fabricated by 
screening and firing any of a variety of non-tinnable 
pastes to the geometry shown. For integrated circuits, 
pad area size must be changed to 5 mils x 10 mils, but 
no other changes in geometry or processing are 
required. 
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After application of tiny amounts of non-activated 
flux to substrate pad areas (only), flip-chips may be 
placed onto hybrid manually (using a vacuum probe) 
or automatically. Flip-chips need not be placed with 
extreme accuracy because the forgiving self-alignment 
feature of reflow technology dictates that chip and ap- 
propriate substrate bump need only be in mechanical 
contact. The sticky flux holds each flip-chip in place 
until all active devices and chip capacitors are in place 
on the hybrid and ready for refiow in a multi-zone, 
nitrogen purged belt oven with an ideal temperature 
profile as indicated in Figure 9. 


Note that this curve is approximate and that adjust- 
ment must be made in the profile to account for 
process particulars. This curve may be approximated 
by adjusting a reflow furnace so that the temperature 


to melt pure lead is reached in a similar time profile. 
Time above 300°C must be minimized without caus- 
ing poor reflow yield, and temperature rise time re- 
sults from a tradeoff between thermal stress effects 
(if too rapid) and flux carbonizing (if too slow). Cool- 
ing time is not critical except for thermal shock con- 
siderations. Excellent reflow yields have been realized 
using this scheme, but flip-chips will reflow well on a 
hot plate in open air. 


After reflow, flux residue must be removed by a sol- 
vent and the hybrid should be cleaned by standard 
procedures. The resulting reflow bond is ductile, 
strong, reliable, and stable. use of 60% Pb/40% Sn 
solder on the substrate, however, severely reduces 
bump ductility and chip self-alignment during reflow 
and causes tin leaching and bond embrittlement. 


FIGURE 9 


% 
400 


365 


300 


200 


100 


boos 9-10 MIN 7 


SS 





TIME (MIN) 
6—7 MIN 


30-90 S 


4-10 


MMCF7 08 (SILICON) 
MMCF2369 
MMCF3227 


FLIP-CHIP 
NPN SWITCH AND 
AMPLIFIER TRANSISTORS 


Flip-Chip — NPN silicon Annular transistor family for low-current, 
high-speed switching applications similar to the 2N708, 2N2369 and 
2N3227. 


Primary Electrical Features: 
@ High speed switching characteristics similar to 2N2369. 





MAXIMUM RATINGS 


MNiCF708 | MMICFZ969 | MMCFIZA7 | Uni 
Collector-Emitter Voltage VcEO | 1 | 5 20 


Collector-Emitter Voltage VcES 


Collector-Base Voltage 


Emitter-Base Voltage | Vep| 5.0 | 
Ic 


Collector Current — Peak 
(10 us pulse) 
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MMCF708, MMCF2369, MMCF3227 (continued) 


ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) 


ec 


OFF CHARACTERISTICS 





Collector-Emitter Breakdown Voltage 
(I¢ = 10 mAdc, Ig = 0) 






MMCF708, MMCF 2369 
MMCF 3227 







Collector-Emitter Breakdown Voltage 
(Ic = 10 pAdc, Veg = 0) 












MMCF2369, MMCF3227 


Collector-Base Breakdown Voltage 
{ic = 10 pAdc, te = 0) 
Emitter-Base Breakdown Voltage 
(le = 10 uAdc, Ig = 0) 











MMCF 708 
MMCF 2369 
MMCF3227 





Collector Cutoff Current 


(Vcg = 20 Vdc, te = 0) 

MMCF708 
MMCFE2369 
MMCF3227 












ON CHARACTERISTICS 















DC Current Gain 
(I¢ = 0.5 mAdc, Voce = 1.0 Vde) 






MMCF708 






(lg = 10 mAdc, Veg = 1.0 Vdc) 








MMCF708 150 
MMCF2369 150 
MMCF 3227 300 






(ig = 100 mAdc, VcE = 1.0 Vdc) 






MMCF 2369 
MMCF3227 










Collector-Emitter Saturation Voltage 
(I¢ = 10 mAdc, Ig = 1.0 mAdc) 


VCE {sat) 











































MMCF708 0.4 
MMCF2369, MMCF3227 0.25 | 
Base-E mitter Saturation Voltage VBE(sat) Vde 
(ic = 10 mAdc, Ig = 1.0 mAdc) 
MMCF708 08 
MMCF2369, MMCF3227 085 — 
DYNAMIC CHARACTERISTICS 
Current-Gain-Bandwidth Product fT MHz 
(Ig = 10 mAdc, VcE = 10 Vde, f = 100 MHz) 
MMCF708 300 - 
MMCF2369, MMCF3227 | 500 - 
Output Capacitance . Cob pF 
(Vcog = 5.0 Vdc, Ie = 0, f = 1.0 MHz) 
MMCF708 - 6.0 
MMCF2369, MMCF3227 - 4.0 











MMCF929, MMCF930 (suicon) 
MMCF2484 


FLIP-CHIP NPN 
SMALL-SIGNAL 
AMPLIFIER TRANSISTORS 


Flip-Chip — NPN silicon Annular transistor family for low-level 
amplifier applications similar to the 2N929, 2N930 and 2N2484. 


Primary Electrical Features: 
@ High DC Current Gain @ Ic = 1.0 mAdc, VcgE = 5.0 Vde — 
here = 200 (Min) —- MMCF2484 
= 60 (Min) — MMCF929 
@ Low Collector-Emitter Saturation Voltage — 
VCE(sat) = 0.25 Vde (Max) @ Ic = 1.0 mAdc 





MAXIMUM RATINGS 


MMCF929 
Symbol MMCF930 MMCF2484 
Coliector-Emitter Voltage VcEO 


Collector-Base Voltage 


Emitter-Base Voltage 
Collector Current — Continuous 





MMCF929, MMCF930, MMCF 2484 (continued) 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) 


ae ee ee 


OFF CHARACTERISTICS 


Collector-Emitter Breakdown Voltage 
(Ic = 10 mAdc, Ip = 0) 
MMCF929, MMCF930 
MMCF2484 


Collector-Base Breakdown Voltage 
(Ic = 10 wAdc, IE = 0) 


MMCF929, MMCF930 
MMCF 2484 


Emitter-Base Breakdown Voltage 
(ig = 10 wAdc, tc = 0) 


ON CHARACTERISTICS 


DC Current Gain 

(Iq = 0.1 mAdc, Veg = 5.0 Vde) 
MMCF929 
MMCF930 
MMCF2484 

(ic = 1.0 mAdc, VceE = 5.0 Vdc) 
MMCF929 
MMCF930 
MMCF2484 

(Io = 10 mAdc, VcgE = 5.0 Vde) 
MMCF929 
MMCF930 
MMCF2484 


Collector-Emitter Saturation Voltage VCE (sat) 
(I¢ = 1.0 mAdc, Ig = 0.1 mAdc) 


Base-Emitter On Voltage 
(Ic = 1.0 mAdc, Vcg = 5.0 Vdc) 


DYNAMIC CHARACTERISTICS 


Current-Gain—Bandwidth Product 
(Ic = 500 mAdc, VcE = 5.0 Vdc, f = 30 MHz) 


Output Capacitance 








(Vcp = 5.0 Vdc, Ie = 0, f = 1.0 MHz) 
MMCF929, MMCF930 
MMCF2484 





4-14 


MMCF2221, MMCF2221A (siicony 
MMCF2222, MMCF2222A 


FLIP-CHIP 
NPN SWITCH AND 
AMPLIFIER TRANSISTORS 


Flip-Chip — General purpose NPN switching and amplifier transistor 
family similar to the 2N2221,A and 2N2222,A devices. 


Primary Electrical Features: 

@ DC Current Gain specified for 0.1 to 300 mAdc 

@ Low Collector-Emitter Saturation Voltage — 

® DC to VHF Amplifier Applications 

@ Complements to MMCF2906,A and MMCF2907, A 





MAXIMUM RATINGS 


aun | srt | tcrzzze | Hmerz2z20 | une 
Rating Symbol | MMCF2222 MMCF2222A Unit 

Collector-Emitter Voltage lvceo| 30S «| 40s 
ee 





Collector-Base Voltage 


Collector Current — Continuous 





MMCF2221, MMCF2221A, MMCF2222, MMCF2222A (continued) 


ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) 


Characteristic | Symbol | Min Max Unit 


OFF CHARACTERISTICS ; 
[ Collector-Emitter Breakdown Voltage BVcEO | Ty Vde 




































































(Ic = 10 mAdc, Ig = 0) 
MMCF2221, MMCF2222 30 - 
MMCF2221A, MMCF2222A 40 - 
Collector-Base Breakdown Voltage BVcBO | Vde 
(Ig = 10 wAdc, Ie = 0) 
MMCF2221, MMCF 2222 60 ~- 
MMCF2221A, MMCF2222A 75 = 
of 
Emitter-Base Breakdown Voltage BVEBO Vde 
(fe = 10 uAdc, tc = 0) 5.0 | - 
Collector Cutoff Current IcBo : nAdc 
{Vog = 50 Vdc, Ie = 0} - 10 = 
| Emitter Cutoff Current leEBO nAdc 
Veg = 3.0 Vde, io = 0 - 10 
Ls Weee suerte ol | LL _ 
ON CHARACTERISTICS 
DC Current Gain hee I: ie = al 
{I¢ = 0.1 mAdc, VcE = 10 Vde) 
MMCF2221,A 20 - 
MMCF2222,A 35 - 
(Ig = 1.0 mAdc, VcE = 10 Vde) 
MMCF2221,A 25 - 
MMCF2222,A 50 - 
(ic = 10 mAdc, Vcg = 10 Vdc) 
MMCF2221,A 35 - 
MMCF2222,A 75 - 
(ic = 150 mAdc, Vog = 10 Vde)(1) 
MMCF2221,A 40 150 
MMCF 2222,A 100 300 
(Ic = 300 mAdc, VcE = 10 Vdc) (1) 
MMCF 2221 25 - 
MMCF2221A 30 - 
MMCF 2222 35 - 
MMCF2222A 4 | - iz 
Collector-Emitter Saturation Voltage(1} - VCE {sat) Vde 
(lo = 150 mAdc, Ig = 15 mAdc) 
MMCF2221, MMCF2222 : - 0.5 
MMCF2221A, MMCF2222A - 0.4 
Base-Emitter Saturation Voltage(1) VBE (sat) 4 { Vde 
(Ig = 150 mAdc, Ig = 15 mAdc) 
MMCF2221, MMCF2222 
MMCF2221A, MMCF2222A 
DYNAMIC CHARACTERISTICS 
Current-Gain-Bandwidth Product 
{ig = 20 mAdc, VceE = 20 Vdc, f = 100 MH2) 
Output Capacitance 
(Vog = 10 Vdc, Ie = 0, f = 100 kHz) 





(1) Pulse Test: Pulse Width <300 ys, Duty Cycle < 2.0% 
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MMCF2906, MMCF2906A (suicon) 
MMCF2907, MMCF2907A 


FLIP-CHIP 
PNP SWITCH AND 
AMPLIFIER TRANSISTORS 


Flip-Chip — General purpose PNP switching and amplifier transistor 
family similar to the 2N2906,A and 2N2907,A devices. 


Primary Electrical Features: 

® DC Current Gain specified for 0.1 to 300 mAdc 

@ Low Collector-Emitter Saturation Voltage 

@ DC to VHF Amplifier Applications 

© Complements to MMCF2221,A and MMCF2222,A 





MAXIMUM RATINGS 


MMCF2906 MMCF2906A 
Symbol MMCF2907 MMCF2907A 
Pe | vee 


Collector-E mitter Voltage 


Collector-Base Voltage 
Emitter-Base Voltage 
Collector Current — Continuous 








MMCF2906, MMCF2906A, MMCF2907, MMCF2907 (continued) 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) 


symbot [win [eee 


OFF CHARACTERISTICS 


Collector-Emitter Breakdown Voltage(1) 
(Ic = 10 mAdc, Ig = 0) 


MMCF2906, MMCF2907 
MMCF2906A, MMCF2907A 
Collector-Base Breakdown Voltage 
(Ic = 10 wAdc, Ie = 0) 
Emitter-Base Breakdown Voltage 
(te = 10 wAdce, Ic = 0) 
Coltector Cutoff Current 
(Vcp = 50 Vdc, Ie = 0) 
MMCF 2906, MMCF2907 
MMCF2906A, MMCF2907A 
Emitter Cutoff Current 
(VERB =3.0 Vdc, Ic = 0) 


‘ON CHARACTERISTICS 


DC Current Gain 
(I¢ = 0.1 mAdc, Veg = 10 Vdc) 



































































MMCF2906 
MMCF2906A 
MMCF2907 
MMCF2907A 
(tc = 1.0 mAdc, VcE = 10 Vdc} 
MMCF2906 
MMCF2906A 
MMCF2907 
MMCF2907A 
(I¢ = 10 mAdc, Vcg = 10 Vdc) 
MMCF2906 
MMCF2906A 
MMCF2907 
MMCF2907A 
(I¢ = 150 mAdc, VcE = 10 Vdc) (1) 
MMCF2906,A 
MMCF2907,A 
(Ic = 300 mAdc, VcgE = 10 Vde)(1) 
MMCF2906 
MMCF2906A 40 
MMCF2907 50 
ds int 75 
Collector-Emitter Saturation Voltage(1) VCE (sat) a Vde 
(le = 150 mAdc, Ig = 15 mAdc} 0.5 
Base-E mitter Saturation Voltage(1) VBE (sat) Vdc 
(Ic = 150 mAdc, tg = 15:mAdc) 1.5 
DYNAMIC CHARACTERISTICS 
Current-Gain—Bandwidth Product ft MHz 
(I¢ = 50 mAdc, VcE = 20 Vdc, f = 100 MHz) 200 
ae 
Output Capacitance Cob pF 
12 





(Vop = 10 Vdc, Ie = 0, f = 100 kHz) 





(1) Pulse Test: Pulse Width < 300 ys, Duty Cycle <2.0 % 


MMCF3250, MMCF3250A (siucon) 
MMCF3251, MMCF3251A 


FLIP-CHIP 
PNP SWITCH AND 
AMPLIFIER TRANSISTORS 


Flip-Chip — PNP silicon Annular transistor family for high-speed 
switching and amplifier applications similar to the 2N3250,A and 
2N3251,A. 


Primary Electrical Features: 
@ High speed switching characteristics similar to 2N3251. 






MAXIMUM RATINGS 
MMCF3250A 
Symbol MMCF3251A 
Collector-Emitter Voltage VcEO | 60 | Ve 
[60 | ae 


Collector-Base Voltage 
Emitter-Base Voltage 
Collector Current — Continuous 
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MMCF3250, MMCF3250A, MMCF3251, MMCF3251A (continued) 


ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) 
Ghats SY Same 
OFF CHARACTERISTICS : 


Collector-Emitter Breakdown Voltage 
(I¢ = 10 mAdc, tg = 0} 





MMCF3250, MMCF3251 
MMCF3250A, MMCF3251A 


Collector-Base Breakdown Voltage 
(I¢ = 10 wAdc, IE = 0) 


MMCF3250, MMCF3251 
MMCF3250A, MMCF3251A 


Emitter-Base Breakdown Voltage 
(te = 10 wAdc, Ic = 0) 


ON CHARACTERISTICS 


DC Current Gain 
(i¢ = 0.1 mAdc, Vog = 1.0 Vdc} 
, MMCF3250,A 
MMCF3251,A 
(I¢ = 1.0 mAdc, VcgE = 1.0 Vdc} 
MMCF3250,A 
MMCF3251,A 
(Ig = 10 mAdc, VcE = 1.0 Vde) 
MMCF3250,A 
MMCF3251,A 
(Ice = 50 mAdc, VcE = 1.0 Vdc) 
MMCF3250,A 
MMCF3251,A 


Collector-Emitter Saturation Voltage VCE (sat) 
(Ic = 10 mAdc, Ip = 1.0 mAdc) 
Base-Emitter Saturation Voltage 
(I¢ = 10 mAdc, Ip = 1.0 mAdc) 
DYNAMIC CHARACTERISTICS 
Current-Gain-Bandwidth Product 
(lc = 10 mAdc, Vceg = 20 Vde, f = 100 MHz) 
MMCF3250,A 
MMCF3251,A 

















Output Capacitance 
(Vog = 10 Vdc, Ie = 0, f = 100 kHz) 
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MMCF3798 (siucon) 
MMCF3799 


. FLIP-CHIP 
PNP SMALL-SIGNAL 
AMPLIFIER TRANSISTORS 


Flip-Chip — PNP silicon Annular transistor family for low-level 
low-noise amplifier applications similar to the 2N3798 and 2N3799. 


Primary Electrical Features: 
®@ High DC Current Gain @ Ic = 1.0 mAdc, VcE = 5.0 Vde — 
hee = 150-450 — MMCF3798 
= 300-900 — MMCF3799 


@ Low Collector-Emitter Saturation Voltage — 
VCE(sat) = 0.25 Vde (Max) @ Ic = 1.0 mAdc 


@ Current-Gain Bandwidth Product — fT = 100 MHz (Min) 





MAXIMUM RATINGS 
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MMCF3798, MMCF 3799 (continued) 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) 


(Ghancieisio ems 


OFF CHARACTERISTICS 


Collector-Emitter Breakdown Voltage 
(Ic = 10 mAdc, Ig = 0) 

Collector-Base Breakdown Voltage BVcBO 
(t¢ = 10 wAdc, IE = 0) 





Emitter-Base Breakdown Voltage BVEBO 
(ie = 10 pAdc, Ic = 0) 
Collector Cutoff Current 


(Vcpg = 50 Vdc, Ie = 0) 


Emitter Cutoff Current 
(Veg = 4.0 Vdc, Ic = 0) 


ON CHARACTERISTICS 


DC Current Gain 
(I¢ =0.1 mAdc, Veg = 5.0 Vdc) 




















MMCF3798 

MMCF3799 
(Ic = 1.0 mAdc, VcE = 5.0 Vdc) 

MMCF3798 

MMCF3799 


(Ic = 10 mAdc, VcE = 5.0 Vdc) 


MMCF3798 
MMCF3799 


Collector-Emitter Saturation Voltage (1) VCE (sat) 
(Ic = 1.0 mAdc, Ig = 0.1 mAdc) 


Base-Emitter On Voltage VBE (on) 
(Ic = 1.0 mAdc, VcgE = 5.0 Vdc) 


DYNAMIC CHARACTERISTICS 


Current-Gain—Bandwidth Product fy MHz 
(tc = 1.0 mAdc, VcgE = 5.0 Vde, f = 100 MHz) 100 - 


Output Capacitance Cob pF 
(Vcg = 5.0 Vde, Ie = 0, f = 100 kHz) - 6.0 











































(1) Pulse Test: Pulse Width < 300 us, Duty Cycle <2.0% 
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MMCF4223 (siticony — 
MMCF4224 


FLIP-CHIP 
N-CHANNEL JUNCTION 
FIELD EFFECT 
TRANSISTORS 


Flip-Chip — N-channel junction field effect transistors 
designed for VHF amplifier and mixer applications. 


@ Drain and Source Interchangeable 





MAXIMUM RATINGS 
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MMCF4223, MMCF4224 (continued) 


ELECTRICAL CHARACTERISTICS 


Characteristic | Symbol _| 


Gate-Source Breakdown Voltage V(BR)GSS Vdc 
(Ig = 10 wAdc, Vps = 0) 
Gate Reverse Current 
(Vgs = 20 Vdc, Vps = 0) MMCF4223 
MMCF4224 




















Gate-Source Cutoff Voltage 
(Vps = 15 Vdc, Ip = 0.5 nAdc) MMCF4223 
(Vps = 15 Vdc, Ip = 1.0 nAdc) MMCF4224 














Gate-Source Voltage 

(Vpg = 15 Vdc, 1p = 0.3 mAdc) MMCF4223 
(Vos = 15 Vde, Ip = 0.2 mAdc) MMCF4224 
- Zero-Gate Voitage Drain Current 
(Vps = 15 Vde, Vgg = 0) MMCF4223 
MMCF4224 























Forward Transmittance 
(Vps = 15 Vdc, Ves = O, f = 1.0 kHz) 

MMCF4223 

MMCF4224 


Input Capacitance Ciss 
(Vps = 15 Vde, Vgs = 0, f = 1.0 MHz) 
Reverse Transfer Capacitance Crsg 
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MMCF4338 (siticon) 
MMCF4339 


FLIP-CHIP 
N-CHANNEL JUNCTION 
FIELD EFFECT 
TRANSISTORS 


Flip-Chip — N-channel junction field effect transistor 
designed for low-level transistor designed for low-level 
audio and general purpose applications. 


Drain and Source Interchangeable 
Excellent Performance as High-Impedance Input 


Low Pinch-Off Voltage Permits Use in Battery Driven 
Applications. 





MAXIMUM RATINGS 


Ty 
















Gate-Source Voltage | Ves | Vdc 
Operating Junction Temperature a ee a 
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MMC4338, MMCF4339 (continued) 


ELECTRICAL CHARACTERISTICS 


Characteristic 


Gate-Source Breakdown Voitage 
(Ig = 10 wAdc, Vps = 0) 
Gate Reverse Current 
(VGg = 30 Vdc, Vps = 0) 
Gate-Source Pinch-Off Voltage 
(Vps = 20 Vde, ip = 1.0 nAdc) MMCF4338 
MMCF4339 
Zero-Gate Voltage Drain Current 


(Vps = 15 Vdc, Vgs = 0) MMCF4338 
MMCF4339 


Forward Transmittance 
(Vps = 15 Vde, Ves = 0, f = 1.0 kHz) 
MMCF4338 
MMCF4339 
Input Capacitance 
(Vpg = 15 Vde, Ves = 0, f = 1.0 MHz) 
Reverse Transfer Capacitance 
(Vps = 15 Vde, Ves = 0, f = 1.0 MHz 
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MMCE5179 siticon) 
MMCF2857 


FLIP-CHIP NPN 
RF SMALL-SIGNAL 
TRANSISTORS 


Flip-Chip — NPN RF small-signal transistors designed for 
use in amplifier, oscillator and mixer applications. 


@® High Current-Gain Bandwidth Product 


@® Low Input Capacitance 









MAXIMUM RATINGS 


Collector-Emitter Voltage veto ees 










ELECTRICAL CHARACTERISTICS 





Collector-Emitter Breakdown Voltage 
(Ic = 3.0 mAdc, Ip = 0) MMCF5179 
MMCF2857 












Collector-Base Breakdown Voltage 
(Ic = 1.0 uAdc, IE = 0) MMCF5179 
MMCF2857 


Emitter-Base Breakdown Voltage 
(Ie = 10 uAde, Ic = 0) 

Collector Cutoff Current 
(Vcp = 15 Vdc, Ie = 0) 

ON CHARACTERISTICS 


DC Current Gain 
(I¢ = 3.0 mAdc, VcgE = 1.0 Vde) MMCF5179 
MMCF2857 

































DYNAMIC CHARACTERISTICS 


Current-Gain — Bandwidth Product 
(Ic = 5.0 mAdc, Vcg = 6.0 Vde, f = 100 MHz) 
MMCF5179 
MMCF2857 


input Capacitance Ceb 
(Vege = 10 Vdc, le = 0, f= 0.1 to 1 0 MHz) 
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MMCFA43 (SILICON) 


FLIP-CHIP 
NPN HIGH-VOLTAGE 
TRANSISTOR 


Flip-Chip — NPN silicon annular transistor designed for 
applications requiring high breakdown voltages with low 
saturation voltages. 


@ Complement to PNP Type MMCFAQ93 






















MAXIMUM RATINGS 


Coliector-Emitter Voltage 
Collector-Base Voltage 


Emitter-Base Voltage 
Collector Current — Continuous 





Collector-Emitter Breakdown Voltage 
(Ic = 1.0 mAdc, Ip = 0) 


Collector-Base Breakdown Voltage : BVcBO. 
(Ic = 100 wAdc, | = 0) 

Emitter-Base Breakdown Voltage BVEBO 
(le = 100 wAdc, Ic = 0) 

Collector Cutoff Current ICBO 
(Vcpg = 160 Vdc, IE = 0) 

Emitter Cutoff Current 
(VBE = 4.0 Vdc, Ic = 0) 

-| DC Current Gain 

(I¢ = 1.0 mAdc, VcE = 10 Vde) 


(Ic = 10 mAdc, VcgE = 10 Vde) 
(ig = 30 mAde, VcE = 10 Vde) 


Collector-Emitter Saturation Voltage 
(I¢ = 20 mAdc, |p = 2.0 mAdc) 
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MMCFA93 (siticon) 


FLIP-CHIP 
PNP HIGH-VOLTAGE 
TRANSISTOR 


Flip-Chip — PNP silicon annular transistor designed for 
applications requiring high breakdown voltages with low 
saturation voltages. 


@ Complement to NPN Type MMCFA43 







MAXIMUM RATINGS 


Collector-Base Voltage Vde 
Emitter-Base Voltage 


Collector Current — Continuous lc 









ELECTRICAL CHARACTERISTICS 


Collector-Emitter Breakdown Voltage 
(I¢ = 1.0 mAdc, |p = 0) 

Collector-Base Breakdown Voltage 
(Ic = 100 wAde, Ie = 0) , 

Emitter-Base Breakdown Voltage 
(IE = 100 wAdc, Ic = 0) 

Collector Cutoff Current 
(Veg = 160 Vdc, iE = 0) 
(VBE = 3.0 Vdc, Ic = 0) 

DC Current Gain 
(I¢ = 1.0 mAdc, Voce = 10 Vdc) 


(tc = 10 mAdc, Vcg = 10 Vdc) 
(Ig = 30 mAdc, Veg = 10 Vac) 



















Collector-Emitter Saturation Voltage VCE (sat) 
(I¢ = 20 mAdc, Ig = 2.0 mAdc) . 
Base-Emitter Saturation Voltage VBE (sat) 






(I¢ = 20 mAdc, ip = 2.0 mAdc) 





MMCFD914 


FLIP-CHIP 
SWITCHING DIODE 


Flip-Chip diode for high-speed switching applications with 
‘performance similar to the 1N914. 


Primary Electrical Features: 
® Breakdown Voltage — V(gpR) = 100V (Min) 


@ Forward Current — to 225 mAdc 


@ Reverse Recovery time — 
ter < 5.0 ns 





MAXIMUM RATINGS 


Symbol Value Unit 
Reverse Voltage VR 100 Vde 
Forward Current {F 225 




















Characteristic 


Breakdown Voltage 
(1(BR) = 10 wAdc) 


Reverse Current 
(VR = 20 Vdc) 





Forward Voltage 
(ip = 10 mAdc) 


Capacitance 
(VR =0) 








Reverse Recovery Time 
(Ip = 10 mAdc, VR = 6.0 Vdc, ip = 1.0 mAdc) 
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OPERATIONAL AMPLIFIERS 





MCCF 1558 
MCCF 1458 


DUAL MC1741 FLIP-CHIP 


INTERNALLY COMPENSATED, HIGH PERFORMANCE (DUAL MET 44) 


DUAL 
MONOLITHIC OPERATIONAL AMPLIFIER FLIP-CHIP OPERATIONAL AMPLIFIER 


MONOLITHIC SILICON 


INTEGRATED CIRCUIT 
. designed for use as a summing amplifier, integrator, or amplifier 


with operating characteristics as a function of the external feedback 
components. 


The MCCF 1558 and MCCF 1458 employ phosphorsilicate passiva- 
tion that protects the entire die surface area, including metalization 
interconnects. The bumps are 95-5 solder on a chrome-copper- 
gold base. The interconnecting metalization is evaporated aluminum. 


® No Frequency Compensation Required 

@ Short-Circuit Protection 

® Wide Common-Mode and Differential Voitage Ranges 
@ Low-Power Consumption 

@ No Latch Up 


MAXIMUM RATINGS (Ta, = +25°C unless otherwise noted.) 


pO ating yb recnvn | meen 4 toy 


Power Supply Voltage es +18 
ie -18 


Diflerentil Input Signal ae ee ae 
Output Short Circuit Duration Fo ts ff Continuous | 
Operating Temperature Range MCCF 1558 Ta -55 to +125 °C 

MCCF 1458 Le 0 to +75 oe 


NON-INVERTING 
INPUT 
OUTPUT I- 
. 2 


INVERTING 
INPUT 


OUTPUT? 
12 


a oS ue O7 VEE 


The letters without parenthesis represent the pin numbers for 1/2 of the dual circuit, SUBSTRATE 
letters in parenthesis represent the pin numbers for the other half. 
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MCCF1558, MCCF 1458 (continued) 


ELECTRICAL CHARACTERISTICS (Vcc = +15 Vdc, Veg = -15 Vde, Ta = +25°C unless otherwise noted.) 


Characteristic p 


Input Bias Current .2 


0.03 


Ty 
0. 
Differential Input Impedance 
(Open-Loop, f = 20 Hz) 
Parallel Input Resistance 
Parallel Input Capacitance 
20 
! 
CMRR 


Avol 


(Ay = 1, RL = 2.0 k ohms, THD $ 5%, 
VO = 20 Vp-p) 


nEual 

ea | 

| 

Unity Gain Crossover Frequency (open-loop) fF - | 
Phase Margin (open-loop, unity gain) aa 
Gain Margin ; - | 
Stew Rate (Unity Gain) | - | 
Output Impedance (f = 20 Hz) | - | 
Short-Circuit Output Current | = | 


Output Voltage Swing 
(RU = 10 « ohms) 


Cc 
Power Bandwidth Paw 
fe) 


| 
Vv 

Power Supply Sensitivity 
VEE = constant, Rg ¢10 k ohms S 
Ss 


s 
+ 
Vcc = constant, Rg < 10 k ohms - 





See current MC1558/MC 1458 data sheet for additional information. 


0.075 REF. 0.006 
: 0 


The popular 1558 type dual operational ampli- 
fier is now available in three chip forms: 1) con- 
ventional chips, 2) beam-lead chips and 3) flip- 
chips, as well as in a variety of plastic and hermetic 
packages. The flip-chip consists of a silicon chip 
with solder bumps on the geometry surface to pro- 
vide easy mechanical mounting and electrical con- 
nection. These devices are protected by a thin layer 
of phosphorsilicate passivation which covers the 
interconnect metalization and active areas of the 


nors-boors—o.015-f0.015 0.006 - die. 
0.060 .00 Care must be exercised when removing the dice 


from the shipping carrier to avoid scratching the 

solder bumps. A vacuum pickup is useful for the 

handling of dice. Tweezers are not recommended 
- for this purpose. 








ain rag rophinpaa SOLDER BUMPS, 10 PLACES The non-spill type shipping carrier consists of a 
Each bump centerline to be located within 0.001 of its true compartmentalized tray and fitted CONST Die are 
position with respect to any other bump centerline. piaced in the carrier with geometry side up. 
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OPERATIONAL AMPLIFIERS 


MCCF1709 
MCCF1709€ 


MONOLITHIC OPERATIONAL AMPLIFIER FLIP-CHIP 
FLIP-CHIP 


. . . designed for use as a summing amplifier, integrator, or amplifier 
with operating characteristics as a function of the external feedback OPERATIONAL AMPLIFIER 
components. 

The MCCF1709 and MCCF1709C employ phosphorsilicate passi- MONOLITHIC SILICON 
vation that protects the entire die surface area, including metalization INTEGRATED CIRCUIT 
interconnects. The bumps are 95-5 solder on a chrome-copper- 
gold base. The interconnecting metalization is evaporated aluminum. 


@ High-Performance Open Loop Gain Characteristics 
Avol = 45,000 typical 
@ Low Temperature Drift — +3.0 nV/OC 
@ Large Output Voltage Swing — +14 V typical @ +15 V Supply 
@ Low Output Impedance — zg = 150 ohms typical 
















MAXIMUM RATINGS (Ta 


Rating 


= +25°C unless otherwise noted. } 











Differential Input Signal 


Common Mode Input Swing 


eee pe ee sl 


Operating Temperature Range MCCF 1709 Ta -55 to +125 °C 
MCCF1709C Oto +75 


Junction Temperature Range 


INVERTING 
INPUT 


{SUBSTRATE} 
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MCCF1709, MCCF1709C (continued) 


ELECTRICAL CHARACTERISTICS (Vcc = +15 Vdc, Veg = -15 Vdc, Ta = +25°C unless otherwise noted.) 











[| tye | Mex | Min | Typ _| 


(Vg =+10V) 45,000 70,000 45,000 
(f = 20 Hz) 
(f = 20 Hz) 


Output Voltage Swing 
(Ru = 10 ks) 
(Ru = 2.0k9) 


Common-Mode Rejection Ratio CMRR 
(f = 20 H2) 
SL OR NP a eR a 


Step Response 



















Gain = 100, 5.0% overshoot 





Gain = 10, 10% overshoot 











Gain = 1, 5.0% overshoot 


Power Supply Current 


DC Quiescent Power Dissipation 
(Power Supply = +15 V, Vo = 0) 


Positive Supply Sensitivity st 
(VEE constant} 

Negative Supply Sensitivity Ss” 
(Vcc constant) 






PACKAGING AND HANDLING 


The popular 1709 type operational amplifier is 
now available in three chip forms: 1) conventional 
chips, 2) beam-lead chips and 3) flip-chips, as well 
as in a variety of plastic and hermetic packages. 
The flip-chip consists of a silicon chip with solider 
bumps on. the geometry surface to provide easy 
mechanical mounting and electrical connection. 
These devices are protected by a thin layer of 
phosphorsilicate passivation which covers the inter- 
connect metalization and active areas of the die. 

Care must be exercised when removing the dice 
from the shipping carrier to avoid scratching the 
solder bumps. A vacuum pickup is useful for the 
handling of dice. Tweezers are not recommended 


norsefecoors{-nors 0.006 for this purpose. 
0.038 0.009 The non-spill type shipping carrier consists of a 


SOLDER BUMPS, 8 PLACES compartmentalized tray and fitted cover. Die are 


placed in the carrier with geometry side up. 
0.005 MIN 


Bump Dia. at Base: 0.006 + 0.001 in. Bump Height: 0.0040 + 0.0005 in. 
Each bump centerline to be located within 0.001 in. of its true position with respect to any other bump centerline. 





+t 
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OPERATIONAL AMPLIFIERS 





MCCF1741 
MCCF1741C 


INTERNALLY COMPENSATED, HIGH PERFORMANCE 
MONOLITHIC FLIP-CHIP OPERATIONAL AMPLIFIER 


. . . designed for use as a summing amplifier, integrator; or amplifier FLIP-CH iP 
with operating characteristics as a function of the external feedback 


components. OPERATIONAL AMPLIFIER 
The MCCF 1741 and MCCF1741C employ phosphorsilicate passi- 

vation that protects the entire die surface area, including metalization MONOLITHIC SILICON 

interconnects. The bumps are :95-5 solder on a chrome-copper-gold INTEGRATED CIRCUIT 

base. The interconnecting metalization is evaporated aluminum. 


No Frequency Compensation Required 

Short-Circuit Protection 

Offset Voltage Null Capability 

Wide Common-Mode and Differential Voltage Ranges 
Low-Power Consumption 

No Latch Up 





MAXIMUM RATINGS (T, = +25°C unless otherwise noted. ) 


8 


MCCF1741C| MCCF1741 
Power Supply Voltage Voc +18 
VEE -18 


Common Mode Input Swing (Note 1) 
Output Short Circuit Duration (Note 2) 
Operating Temperature Range % 


Junction Temperature Range -65 to +150 


Note 1. For supply voltages less than + 15 V, the absolute maximum input voltage is equal 
to the supply voltage. 














Note 2. Supply voltage equal to or less than 15 V. 


FIGURE 1 — CIRCUIT SCHEMATIC FIGURE 2 — OFFSET ADJUST CIRCUIT 


es 


INVERTING 
tNPUT 


O Vcc 





Ie 
Y 
ial 


O 
SUBSTRATE 4 
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MCCF1741, MCCF1741C (continued) 


ELECTRICAL CHARACTERISTICS (Voc = +15 Vdc, Veg = 15 Vdc, Ta = +25°C unless otherwise noted.) 


Open Loop Voltage Gain (Ry = 2.0 k2) Avol 
{Vo = 210 V) 50,000 


Output Impedance 
(f = 20 Hz) 


Input | mpedance 
(f = 20 Hz) 


Output Voltage Swing Vo 
(Ru = 10k) 
(RL = 2.0k2) 


Input Common-Mode Voltage Swing 


Common-Mode Rejection Ratio CMRR 
(f = 20 Hz) : 


input Bias Current | ote 
Input Offset Current iol | 


Input Offset Voltage (Rg = S$ 10 k22) Viol 


Step Response 


t 
Gain = 100 THL 


tg 
dVo/dt @ 


Gain = 10 tTHL 
tg 
dVo/dt @) 


tTHL 
td 


dVo/dt @ 


Power Supply Current lpoce 
ee a 
Promwemecevcra | 
(Power Supply’= + 15 V, Vg = 0) 
(VEE constant) 
Negative Supply Sensitivity 
econ | 


@) dVo/dt = Slew Rate See current MC1741/1741C data sheet for additional information . 





MCCF1741/MCCF1741C BONDING DIAGRAM AND DEVICE DIMENSIONS 


PACKAGING AND HANDLING 


The nonular 1741 tyne anerational amolifier 
is now available in three chip forms: 1) conven- 
tional chips, 2) beam-lead chips and 3) flip-chips, 
as weil as in a variety of plastic hermetic packages. 
The flip-chip consists of a silicon chip with solder 
bumps on the geometry surface to provide easy 
mechanical mounting and electrical connection. 
These devices are protected by a thin layer of 
phosphorsilicate passivation which covers the inter- 
connect metalization and active areas of the die. 

Care must be exercised when removing the dice 
from the shipping carrier to avoid scratching the 
solder bumps. A vacuum pickup is useful for the 
handling of dice. Tweezers are not recommended 
for this purpose. 

The non-spill type shipping carrier consists of a 


SOLDER BUMPS, 8 PLACES compartmentalized tray and fitted cover. Die are 
placed in the carrier with geometry side up. 
0.005 MIN 


Bump Dia. at Base: 0.006 + 0.001 in. Bump Height: 0.0040 + 0.0005 in. 
Each bump centerline to be located within 0.001 in. of its true position with respect to any other bump centerline. 
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OPERATIONAL AMPLIFIERS 





MCCF3503 
MCCF3403 
MCCF3303 


QUAD LOW POWER OPERATIONAL AMPLIFIER 
FLIP-CHIPS 


. low-cost, quad operational amplifiers, with true differential 
inputs. This amplifier can operate at supply voltages as low as 3.0 
Volts or as high as 36 Volts with quiescent currents about one-third © 
of those associated with the MCCF1741 (on a per amplifier basis). 
The common mode input range includes the negative supply, thereby 
eliminating the necessity for external biasing components in many 
applications. The output voltage range also includes the negative 
power supply voltage. 


@ Short Circuit Protected Outputs 

® Class AB Output Stage for Minimal Crossover Distortion 
@ Split Supply Operation: + 1.5 to + 18 Volts 
e 
© 


QUAD DIFFERENTIAL 
INPUT 
OPERATIONAL AMPLIFIERS 


SILICON MONOLITHIC 
INTEGRATED CIRCUIT 


Low Input Bias Currents: 500 nA Max 
Internally Compensated 





MAXIMUM RATINGS 


PT ating OO  Symbot | value _| 


Power Supply Voltages 








Vde 


























Single Supply Vec 36 
Split Supplies Vec +18 
VEE ~18 


{Input Differential Voltage Range (1) |p __280 | 
Input Common Mode Voltage Range (1) (2) 


Storage Temperature Range 
Ceramic Package 

Plastic Package 
Operating Ambient Témperature Range 
MCCF3503 

MCCF3403 
MCCF3303 











-65 to +150 
-55 to +125 










°c 

-55 to +125 
0 to +70 

-40 to +85 





(1) Split Power Supplies. 


(2) For Supply Voltages less than +15 V, the absolute maximum input voltage is equal to the 
supply voltage. 


Inputs Output 
1 


CIRCUIT SCHEMATIC Bias Circuitry 


Common to Four 


Ourput 9 Amplifiers 
ul 


(1/4 Shown) 
Qis Qis 027 
a20 


+ 


ae [ te R6 


—-+ 


RG 
Inputs 2k ois a 
ag 
R2 

Eye 

a6 

ATG cass 

60k 








Inputs 








3 





14 Output 
© 











R1 as 











——— 
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MCCF3503, MCCF3403, MCCF3303 (continued) 


ELECTRICAL CHARACTERISTICS (Vcc = +15 V, Veg = -15 V, Ta = 25°C unless otherwise noted.) 















Typ Typ 


+ 
b . 
a 


Large Signa! Open-Loop Voltage Gain 
Vo = #10V, Ry = 2.02, 
Ta = Thigh t° Tlow 


200 





















Output Voltage Range Vor . 
RL = 10k2 +12 
Ry = 2.0k2 


£13.5 
413 
Common-Mode Rejection Ratio CMRR 70 
Rg < 10 k2 
Power Supply Current (Vo = 0) locJEE ee aes 
+30 


£12.5 


>! 
o 
~~ 
o 


~ 
Oo 





Positive Power Supply Rejection Ratio PSRR+ 
Negative Power Supply Rejection Ratio 
Average Temperature Coefficient of Input 


+ 
> 
a 
+ It i+ 
aa i) 
° On 
Le ect 
seal -_ 
° On 
I+ 
Bn 
N 
“ xy] 2 
°o aro 





+ 
wo 
Oo 


rsm 










Large-Signal Open-Loop Voltage Gain AVOL 20 200 200 10 200 VimV 
Re = 2.0k2 








[Min] [Max | Min _ | [ Max [0 Min [tye | 
finput Offset Voitage TMi | = OT 20 fo PO - F2oT to - - 
Input Offset Current (Tas Cea aes ae (eae Pe ee ee ee Oe 
[input Bias Gureene ss ef oe 
ae 







Power Supply Rejection Ratio. Le EL ad ee Le a 
Ry = 10k82, Veg = 5.0 V 3.3 3.5 3.3, 3.5 3.3 3.6 
Ry = 10k, 5.0V <Voc<30V Vec-1.7 Vec-1.5 Vec-1.7 Vec-1.5 Vec-1.7 Voco-1.5 

[Power Supply Curent SSCS tc fd sf OT CY 7 [25 | 70 


Channel Separation -120 
f= 1.0 kHz to 20 kHz (Input Referenced) 


(1) Output will swing to ground 


MCCF3503/MCCF3403/MCCF3303 BONDING DIAGRAM AND DEVICE DIMENSIONS 


PACKAGING AND HANDLING 








The popular 3503 type quad operational ampli- 
fier is now available in two chip forms: 1) conven- 
tional chips, and. 2) flip-chips, as well as in a 
variety of plastic and hermetic packages. The 
flip-chip consists of a silicon chip with solder 
bumps (90-10 solder on a chrome-copper-gold base) 
on the geometry surface to provide easy mechanical 
mounting and electrical connection. These devices 
are protected by a thin layer of phosphorsilicate 
passivation which covers the interconnect metalli- 
zation and active areas of the die. 


Care must be exercised when removing the dice 
from the shipping carrier to avoid scratching the 
solder bumps. A vacuum pickup is useful for the 
handling of dice. Tweezers are not recommended 
for this purpose. 

The non-spill type shipping carrier consists of a 
compartmentalized tray and fitted cover. Die are 
placed in the carrier with geometry side up. 











Bump Diameter at Base 0.006 + 0.001 | 
Bump Height: 0.0040 + 0.0005 SOLDER BUMPS, 14 PLACES 
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Linear Integrated Circuits 
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LINEAR INTEGRATED 
CIRCUIT CHIPS 


GENERAL DESCRIPTION 


Motorola now offers a very broad selection of linear 
integrated circuit chips. Among the types of circuits 
which compose the linear family there are: 

. Operational Amplifiers 

. Voltage Regulators 

. Comparators 

. Drivers and Receivers 

. Sense Amplifiers 

. D/A and A/D Converters 

As a general rule of thumb, all linear chips from 
Motorola are 100% unit probed to the D.C. parameters 
given in Volume 6 of the Semiconductor Data Library. 
For specific information on electrical parameters which 
are probed contact the nearest Motorola Sales Office. 


mammMmMoOOQOW>yD 


STANDARD FEATURES FOR 
LINEAR INTEGRATED CIRCUIT CHIPS 


All linear integrated circuit chips... 

e are 100% electrically tested to sufficient param- 
eter limits (min/max) to permit distinct identi- 
fication as either premium or industrial versions 


@ employ phosphorsilicate passivation which pro- 
tects the entire active surface area including 
metallization interconnects during shipping and 
handling 


@ are 100% visually inspected to a modified cri- 
teria per MIL-STD-883, Method 2010, Condi- 
tion B 

@ incorporate a minimum of 4000 A gold backing 
to ensure positive adherence bonding 


| GENERAL PHYSICAL CHARACTERISTICS 
OF LINEAR CHIPS 


The following characteristics represent the vast 
majority of all Motorola linear chips. Since an indi- 
vidual chip type may vary slightly, contact your local 
sales office for information regarding physical charac- 
teristics critical to a specific application. The overall 
size and final metallization patterns are shown in the 
following pages; however the geometries shown and 
MIC numbers listed are current at the date of print- 
ing. Since we are constantly striving to improve the 
quality, performance, and yield of our linear devices 
we cannot be responsible for changes at future dates. 
Please contact your local Motorola Sales representative 
for the most current information. 

A. Chips thickness: 8 + 1 mil 

B. Passivation: Phosphorsilicate 

C. Passivation thickness: 5kA + 1kA 

D. Metallization: Aluminum 

E. Metallization thickness: 12kA + 2kA 

F. Back metallization: Gold, alloyed 

G. Bonding pad dimensions: 

Typical 4.0 mil x 5.0 mil 


H. Overall chip dimensions: 
See pages that follow for individual! device type. 
Tolerance of +5 mils should be allowed. 


HANDLING PRECAUTIONS 


Although passivation on all chips provides protec- 
tion in shipping and handling, care should be exercised 
to prevent damaging the face of the chip. A vacuum 
pickup is most useful for this purpose; tweezers are 
not recommended. 

There are four basic requirements for handling 
devices in a prudent manner: 

1. Store the chips in a covered or sealed container 

2. Store devices in an environment of no more 
than 30% relative humidity 

3. Process the chips in a non-inert atmosphere not 
exceeding 100°C, or in an inert atmosphere not 
exceeding 400°C. 

4. Processing equipment should conform to the 
minimum standards that are normally em- 
ployed by semiconductor manufacturers. 

Motorola’s engineering staff is available for consul- 
tation in the event of correlation or processing prob- 
lems encountered in the use of Motorola linear chips. 
For assistance, please contact your nearest Motorola 
sales representative. 


CHIP AND WAFER PACKAGING 
Chips 
Motorola‘’s linear integrated circuit chips come 


Packaged to the customer in the Multi-Pak carrier. 
Refer to page 1-11, Figure 7. 


Wafers - 


Motorola’s linear integrated circuit wafers come 
packaged to the customer in the Wafer-Pak plastic 
bow. The wafer has been probed and rejects are 
designated by a red color dot on the die surface. 
Refer to page 1-8, Figure 2. 


HOW TO ORDER LINEAR CHIPS 
OR WAFERS FROM MOTOROLA 


1. Remove all suffix package designators from the 
desired device type. (EXAMPLE: MC1741CP1 
now becomes MC1741C) 


2. Add a C to the prefix designator if individual 
chips are desired. (EXAMPLE: MC1741C now is 
MCC1741C) 


Add a W to the prefix designator if a wafer is de- 
sired. (EXAMPLE: MC1741C now is MCW1741C) 


3. When ordering chips, two options are available: 
a. The -1 suffix designator will deliver to you 10 
chips per Multi-Pak, up to 1000 chips. 
(EXAMPLE: MCC1741C-1) 
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b. The -2 suffix designator will deliver to you 100 
chips per Multi-Pak, minimum of 100 chips per 
order. (EXAMPLE: MC1741C-2) 


4. Contact you local Motorola Sales Office or fran- 
chised distributor to place your order. 


LINEAR CHIP PROCESSING FLOW CHART 


The linear integrated circuits offered in Motorola’s 
Linear Chip line are subjected to the same in-process 
controls as Motorola’s standard linear encapsulated 
devices. The chip processing and quality control 
requirements are designed to insure reliability and 
performance of the finished product. 


WAFER PROCESSING 
a. Diffusion 

b. Passivation 

c. Metallization 

d 


. Stabilization 


100% 
VISUAL INSPECTION 





WAFERS ARE ASSIGNED 





100% 
UNIT PROBE TO PRODUCTION OF 
ENCAPSULATED DEVICES 
1st Order Option 2nd Order Option 
Chip Form Wafer Form 


Visual Inspection 
of 
Unscribed Wafer 


Scribe Wafer 
and Break 


100% Visual Load Individual 
Inspection* Wafer-Paks 





Q.A. Visual Insp. 
and Tamper Proof 


Load Chip Multi- 
Pak Carriers 
Seal 


Q.A. Visual Insp. 


Label 
and Tamper Proof 


Seal 


Labei Outgoing Q.A, 
Chip Carriers Inspection 


Wafer-Paks 





Outgoing Q.A. Wafer Shipment 


Inspection 
(A.O.Q.L. sample) 





*Chips are visually inspected to MIL-STD-883 Method 


2010 Condition B (modified) and rejects removed. 


LUTTTET TTT PTTTE TTT TEETER TTA ETE TTT 


LINEAR INTEGRATED CIRCUIT CHIPS . 


MARUTTTRRUURAROAROAROSROGHOORORRORHOORVORNOR 


IA qi 

















MCC1505/MCC1405 Analog-to-Digital Converter Subsystem 


PIN CONNECTIONS 





All dimensions are in mils. 
h-4 


LINEAR INTEGRATED CIRCUIT CHIPS (continued) 
MCC1507/MCC1407 Analog-to-Digital Control Circuit 


PIN CONNECTIONS 





PIN CONNECTIONS 


LL jy 8 ay + 


I 
o 


: Saale st 
i. 
| 


a 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1510/MCC1410 Video Amplifier 


PIN CONNECTIONS 


vece 9 


INPUT 1 OUTPUT 1 


QUTPUT 2 
INPUT 2 


MCC1411/MCC1412/MCC1413 
High Voltage, High Current Darlington Transistor Arrays 


99 x 68 
PIN CONNECTIONS 


The MCC1411 features direct access to the transistor base for use in TTL or DTL systems. 
The MCC1412 provides a series zener diode and a 10.5K 2 resistor for PMOS systerns while the 
MCC 1413 provides only a 2.7K 92 resistor for CMOS systems. 





LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1514/MCC1414 Dual Differential Voltage Comparator 


PIN CONNECTIONS 


tnverting 


ae eee 
me a : 


— 


inkle 


Non-Inverting Is | 
input 


tnverting 
tnput 





MCC1520/MCC1420 Differential Output Operational Amplifier. 


PIN CONNECTIONS 


Input 2 


C1 10 
1 9 tnput 1 


C2 2 8 Vcc 


7 
Ver 3 c3 


Output 1 a 5 8 c4 


Output 2 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1530/MCC1430 Operational Amplifier 


PIN CONNECTIONS 


INVERTING 


MCC1531/MCC1431 Operational Amplifier (Darlington Input) 


60 x 60 
PIN CONNECTIONS 


7 4 


6 5 
See 
8 
9 
2 
10 1 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1533/MCC1433 Operational Amplifier 


PIN CONNECTIONS 


OUTPUT 
AG 


MCC1535/MCC1435 Dual Operational Amplifier 


PIN CONNECTIONS 


INPUT 
LAG 1 


OUTPUT 
10 1112 LAG 1 


UI 


as 
=4 


= 


I 
adll 


9 
INPUT 1 


py) Ves 


VEE 70 


# 


INPUT 2 


1 9 4.~6U OUTPUT 
432 (ag? 
INPUT 
LAG 2 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1536/MCC1436 
High Voltage, Internally Compensated Operational Amplifier 


PIN CONNECTIONS 


ree 
eo, as | ADJUST 


MCC 1537/MCC1437 Highly Matched Dual Operational Amplifier 


PIN CONNECTIONS 


Output Lag A} 1 14|/Vec 
Output 
Output A 13 Lag B 
Input Lag A} 3 12} Output B 
Input Lag A | 4 Input Lag B 


Inv. Input} 5 Input Lag B 





Inv. {nput 


+] Non Inv, 
tnput 











LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1538/MCC1438 Operational Amplifier/Power Booster 


PIN CONNECTIONS 


Positive Current Limit Adjust 
Positive Output 
Positive Current Sense 


Negative Current Sense 
Negative Output 
Negative Current Limit Adjust 


Ve E 
Substrate 


The MCC1538/MCC1438 requires a second chip (SL50 or SL56) to complete its function. 
Please consult factory or your nearest sales office or distributor. 





LINEAR INTEGRATED CIRCUIT CHIPS (continued) — 


MCC1539/MCC1439 Uncompensated Operational Amplifier 


48 x 60 © 


PIN CONNECTIONS 


> 


MCC1540/MCC1440 Core Memory Sense Amplifier 


PIN CONNECTIONS 


Amplifier Output : 
Vee iz) (ext. capacitor) 
Input [2] [13] Gate Input 


12} Strobe Input 


Threshold Adjust 
(Vaqj) 





LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1544/MCC1444 AC-Coupled Four-Channel Sense Amplifier 


PIN CONNECTIONS 


Inputs inputs 
Channel C Channel B 


Inputs 
Channel D 


Channel 
Select 


MCC1545/MCC1445 
Gate Controlled Two-Channel-Input-Wideband Amplifier 


PIN CONNECTIONS 


Output 


Non-Inv., 
Input B 


inv. 
Input 8B 


Non-Inv. 
Input A 
Inv. InputA 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1550 RF-IF Amplifier 
30 x 32 


PIN CONNECTIONS 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 
MCC1552 High Frequency Video Amplifier (Low Gain) 


42 x 42 


PIN CONNECTIONS 


Input Gnd Vec 


Capacitor 


MCC1553 High Frequency Video Amplifier (High Gain) 


PIN CONNECTIONS 


Input Gnd Vcc 


Gnd 


Capacitor 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1554/MCC1454 1-Watt Power Amplifier 


54 x 58 
PIN CONNECTIONS 


Vcc 
10 
Gain Options 


External Compensation 
7 Bias Reference 
VEE 


MCC1555/MCC1455 Timing Circuit 


— PIN CONNECTIONS 





LINEAR INTEGRATED CIRCUIT CHIPS (continued) 





MCC1556/MCC1456 
Internally Compensated, High Performance Operational Amplifier 


PIN CONNECTIONS 


Offset 
Null 





MCC1558/MCC1458 
Dual MC1741 Internally Compensated, High Performance Operational Amplifier 


PIN CONNECTIONS 





LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1558S /MCC1458S Dual High Slew Rate Operational Amplifier 


64 x 87 


PIN CONNECTIONS 


Adjust A 


Offset 
Inverting Adjust B 
inputA [| 


Non-Inverting 


Inverting 
InputA 


Input B 


Non-{nverting 
WEE Input B 


PIN CONNECTIONS 


Shut Down 
Control Noise Filter Compensation 
03 O07 Current Limit 
Start-Up 
and 
Shut Down 


(Substrate) 


Output 
Sense 





LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1566/MCC1466 Precision Wide-Range Voltage and Current Regulator 


5 


PIN CONNECTIONS 











9 s 
REFERENCE CURRENT 
VOLTAGE CURRENT CONTROL AMPLIFIER 
INTERNAL SOURCE AMPLIFIER 
COMPENSATION 9 O 
COMPENSATION 

Os o9* 0 on 
OLTAGE c 


O3 
CURRENT 
SOURCE 


MCC1568/MCC1468 Dual +15 Volt Tracking Regulator 


PIN CONNECTIONS 


Voltage 
Vout(t) Sense (+) 


+ Compensation 
Ground 


— Compensation. 


Balance Voy (—) Sense (—) 
Adjust 








LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1569/MCC1469 Positive Voltage Regulator 


PIN CONNECTIONS 


Shut Down 


Control . 
; Noise 


Filter : 
Output Compensation and 


Reference. 
6 


Current Limit 


Vout 
Ground 1 
(Substrate) DC Shift 
Output Outout 


Sense 


MCC1488 Quad MDTL Line Driver 


PIN CONNECTIONS. 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1489/MCC1489A Quad MDTL Line Receiver 


58 x 62 


PIN CONNECTIONS 


Response 
Controi A 


Response 
Control D 


The MCC1489A provides increased hysteresis over the MCC 1489 


MCC1590 Wideband Amplifier With AGC 


PIN CONNECTIONS 


Case 
Ground 


Substrate 
Ground 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1594/MCC1494 Linear Four-Quadrant Multiplier 


PIN CONNECTIONS 


Emitter Degeneration 
Resistor Pins 


Vec VEE VatVR— Ry 


MCC1595/MCC1495 Linear Four-Quadrant Multiplier 


PIN CONNECTIONS 


Emitter Degeneration 
Resistor Pins 


Rx 


Ry 
?s % P10 11 


vt 


Inputs 


Output 
Offset J ¥ 14 () 
Adjust } X Output 


Scale vy~— Current 
Factor Adjust 
Adjust 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1596/MCC1496 Balanced Modulator-Demodulator 


PIN CONNECTIONS 


5 4 3 
2 : 
Signal Input{ 7] 
6 1 Gain Adjust 
Gain Adjust 
Signal Input[ 4} 
8 
-14 
10 12 


(Top View) 


MCC1709/MCC1709A/MCC1709C Operational Amplifier 


40 x 45 


PIN CONNECTIONS 


5 4 3 

6 
Input Freq. 

9 Comp. 
¥GC 
Output 

: Output Freq. 
10 11 12 


Comp. 





The MCC1709A is an improved performance version of the MCC1709/MCC1709C. 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1710/MCC1710C. Differential Voltage Comparator 


PIN CONNECTIONS 


INVERTING 


MCC1711/MCC1711C Dual Differential Voltage Comparator 


PIN CONNECTIONS 


8 
Strobe 2 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC171 2/MCC1 712C Wideband DC Amplifier 


PIN CONNECTIONS 





MCC1723/MCC1723C Voltage Regulator 


PIN CONNECTIONS 


t 10 
O Vout 
2 
——© Current Limit 
3 
———O Current Sense 
Vz 4 
———O Inverting Input 
Vref 13 
——O Compensation 


Non-Inverting 
Input 


Substrate 
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MCC1733/MCC1733C Differential Video Wideband Amplifier 


I df eae 
hl Ie a 


{ 
anmteltn 


LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


PIN CONNECTIONS 


INPUT 2 
NC 

Gop GAIN SELECT 
G1p GAIN SELECT 
7 

NC 

OUTPUT 2 


MCC1741/MCC1741C 


INPUT 1 
NC 

Goa GAIN SELECT 
G1, GAIN SELECT 
yt 

NC 

OUTPUT 1 


(top view) 


Internally Compensated High Performance Operational Amplifier 


PIN CONNECTIONS 








LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1741S/MCC1741SC 
High Slew-Rate Internally Compensated Operational Amplifier 


51 x 63 


PIN CONNECTIONS 


INVT INPUT GN 


me 


(Top View) 





MCC1747/MCC1747C 
Dual MC1741, Internally Compensated Operational Amplifier 


PIN CONNECTIONS 





B.97 


LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC1748/MCC1748C High Performance Operational Amplifier 


PIN CONNECTIONS 


Compensation 


MCC1776/MCC1776C/MCC3476 
Micropower Programmable Operational Amplifier 


PIN CONNECTIONS 


INVERTING 
INPUT 
OUTPUT 
NONINVERTING 
INPUT 
OFFSET 
NULL 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3301 Quad Single Supply Operational Amplifier 


PIN CONNECTIONS 


Vo 


alls Tit 
S eSGaes > 
a Rh) hy 


Veco —PIN 14 GROUND — PIN7 


MCC3302 Quad Single-Supply Comparator 


PIN CONNECTIONS 


Vec — PIN 3 GROUND — PIN 12 








LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3346 Five Transistor General Purpose Array 


PIN CONNECTIONS 


MCC3401 Quad Single-Supply Operational Amplifier 


PIN CONNECTIONS 


~, 


6 = 8 - 
AMPL #2 5 AMPL #3 9 

1 + 13 + 

30 . 110 - 
O4 AMPL #4 010 

20 120 + 


Vcc - pin 14 Ground - pin7 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3503/MCC3403/MCC3303 Quad Differential Input Operational Amplifier 


PIN CONNECTIONS 


Vec Veg/Gnd 


Inputs Inputs 





MCC3510/MCC3410 10 Bit Digital-to-Analog Converter 


100 x 102 
PIN CONNECTIONS 


9 8 7 


Digital Digital 
{Inputs Inputs 





5-31 


LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3416 4x4x2 Crosspoint Switch 


PIN CONNECTIONS 


Cathode Row Select 
Y2 x 
Row Select Cathode 
z 


Cathode 
22 
Column 


Select A 
Column 
Select B 
Column 
Select C 
Column 
Select D 


Cathode 
Y1 
Anode 
D2 


MCC3430/MCC3431/MCC3432/MCC3433 
Quad High-Speed Voltage Comparators 


PIN CONNECTIONS 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued). 


~ _MCC3437 Hex Unified Bus Receiver 


PIN CONNECTIONS 


input 4 la LS 


MCC3438 Quad Bus Transceiver 


PIN CONNECTIONS 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3440/MCC3441/MCC3443 


Quad General Purpose Interface Bus Transceivers 


‘ 
Output and 
Termination 

Gnd 


‘Receiver 
Output A 


Driver 


PIN CONNECTIONS input A 


Driver 
Input B 


Receiver 
Output B 


Output and 
Termination 
Gnd 


Driver 
InputA 
Driver 
Input B 
Receiver 
Output B 


Receiver 
Output A 
Driver 
InputA 
Driver 
Input B 


Receiver 
Output B 


Logic Gnd 09 | 
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MC3440 


Receiver 

Output C 
Driver 
Input C 


Enable E 
= Driver 
Input D 
Receiver 
Output D 


MC3441 


Receiver 
Output C 


Driver 
Input Cc 
Enable E 
Driver 
Input D 
Receiver 


Output D 


Bus D 


Vec 
1| Bus Cc 
Receiver 


Output C 


Driver 
input C 


Input D 


Receiver 
Output D 





LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3446 Quad General Purpose Interface Bus Transceiver 


PIN CONNECTIONS 


Receiver 
Output A 
Receiver 
sA 
BY Output D 
Driver 
InputA 
Enable Driver 
ABC Input D 
Driver 
Input B 
Driver 


Bus B InputC 


Receiver 
Output B 


Receiver 
Output C 


MCC3450/MCC3452 
Quad Line Receivers with Common Three-State Strobe Input 


PIN CONNECTIONS 


=o 


IA 
io 


D 
Ss) 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3453 Quad Line Driver with Common Inhibit Input 


INPUTA 
Y 
OUTPUTA 
Zz 
Zz 
OUTPUT C 
Y 
INHIBIT 
INPUT C 


GND 


PIN CONNECTIONS 


§ Vcc 
INPUT B 
Y 
OUTPUT B 
z 
z 
OUTPUT D 
Y : 


INPUT D 


VEE 


MCC3556/MCC3456 Dual Timing Circuit 


PIN CONNECTIONS 


Discharge A 
Thresnoida Aj” 
Control A 
Reset A [= | 
Output A Bi 
Trigger A | 2 | 


_ [| Output B 


Trigger B 





LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3558/MCC3458/MCC3358 
Dual Differential input Operational Amplifier 


PIN CONNECTIONS 





MCC3459 Quad NMOS Address Line Driver 


PIN CONNECTIONS 





LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3460/MCC3466 
Gate Controlled Four Channel MOS Clock Drivers 


PIN CONNECTIONS 


PEE 


7. 


E: 
35 
e* 


MCC3461 Dual NMOS Memory Sense Amplifier 


PIN CONNECTIONS 


Output 
2A 


Output 
1B 


Outputs A Outputs B 
Enable Enable 


“ond, 1] @ Ceara 
Output Oo t 
rome - 
i Zi 


Input 


Ampi. Input 
Termination 
(Ry) 
Vcc 
(+7.5 V) 





F_2Q 


LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3467 Triple Preamplifer 


PIN CONNECTIONS ~ 





v4 11 input Select [- | 


Single-Ended 
10 InputA 


Inverting Input ~ rf a] Threshold Level 
Threshold Ampl. : Input 
Single-Ended Zero Crossing 
Det. Output 


Differentiation 
Components 


= Singie-Ended 
Differential Output 
inputs B 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC3490/MCC3494 Seven-Digit Gas-Discharge Display Drivers 


PIN CONNECTIONS 


The MCC3490 requires a high logic level to turn drivers on 
while the MCC 3494 requires a low logic level. 


MCC3491 Segment Driver for Gas-Discharge Displays 


PIN CONNECTIONS 


Programming 
Current Output 1 


Input 1 : Output 2 
Output 3 
Output 4 
Output 5 
Output 6 
Output 7 
Output 8 
Substrate (Gnd) 





LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC4741/MCC4741C Quad MC1741 Operational Amplifier 


PIN CONNECTIONS 


Vec Veg/Gnd 


Inputs Inputs 


MCC5524/MCC5525/MCC7524/MCC7525 
Dual High-Speed Sense Amplifier 


PIN CONNECTIONS 


Strobe Output Output Strobe 
A A B B N.C. Gnd 


Differential Reference Differential 
Input A Input Input B 


Cext 





The MCC5524/MCC7524 feature improved threshold over the MCC5525/MCC7525. 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC5528/MCC5529/MCC7528/MCC7529 
Dual High-Speed Sense Amplifier with Preamplifier Test Points 


PIN CONNECTIONS 


TEST TEST 
POINT STROBE OUTPUT QUTPUT STROBE POINT 
A A A B B B 


GND 


eee atone’ ane atte” ee mee” 
DIFFERENTIAL REFERENCE DIFFERENTIAL 
INPUT A INPUT INPUT B 


The MCC5528/MCC7528 feature improved threshold over the MCC5529/MC 7529. 


MCC5534/MCC5535/MCC7534/MCC7535 
Dual High-Speed Sense Amplifier with Inverted Outputs 


PIN CONNECTIONS 


STROBE OUTPUT OUTPUT STROBE NC. 
A A GND 2 B B GNO 1 


—_— ~~ eee 
DIFFERENTIAL REFERENCE DIFFERENTIAL 
INPUT A INPUT INPUT B 


The MCC5534/MCC7534 feature improved threshold over the MCC5535/MCC7535. 





R.A 


LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC5538/MCC5539/MCC7538/MCC7539 
Dual Sense Amplifiers with Preamplifier Test Points and Inverted outputs 


PIN CONNECTIONS 


TEST TEST 
POINT STROBE OUTPUT OUTPUT STROBE POINT 
A B B B 


—— ee ——_—— ee eee 
DIFFERENTIAL REFERENCE DIFFERENTIAL 
INPUT A tNPUT INPUT B 


The MCC5538/MCC7538 feature improved threshold over the MCC5539/MCC7539, 





MCC7700 C Series Three Terminal Positive Fixed Voltage Regulators 


Chips avaitable in the following 
voltages: 


TYPE NO./VOL TAGE 


MCC7705C 5.0 Volts 
MCC7706C 6.0 Volts 
MCC7708C 8.0 Voits 
MCC7712C 12 Volts 
MCC7715C 15 Volts 
MCC7718C 18 Volts 
MCC7720C 20 Voits 
MCC7724C 24 Volts 


MCC7XXC 


PIN CONNECTIONS 


Su bstrate 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC7800C Series 
Three-Terminal Positive Fixed Voltage Regulator 


1 


Chips available in the following 
voltages: 


TYPE NO./VOLTAGE 


MCC7805C 5.0 Volts 
MCC7806C 6.0 Volts 
MCC7808C 8.0 Volts 
MCC7812C 12.0 Volts 
MCC7815C 15.0 Voits 
MCC7818C 18.0 Volts 
MCC7824C 24.0 Volts 


MCC78XXC 


PIN CONNECTIONS 


Substrate 


MCC78MO0C Series 
Three-Terminal Positive Fixed Voltage Regulator 


Chips available in the following 
Voltages: 


TYPE NO./VOLTAGE 


MCC78MO5C 5.0 Volts 
MCC78MO06C 6.0 Volts 
MCC73M08C 8.0 Volts 
MCC78M12C 12 Volts 
MCC78M15C 15 Voits 
MCC78M 18C 18 Volts 

20 Volts 
MCC78M24C 24 Volts 


MCC78MX XC 


PIN CONNECTIONS 


Substrate 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 





MCC78L00C/MCC78LOOAC Series 
Three-Terminal Positive Fixed Voltage Regulators 


PIN CONNECTIONS 


Chips available in the following voltages: 


MCC78LO5CIMCC78LO5AC 
MCC78LO8CIMCC78LO8AC 
MCC78L12CIMCC78L12AC 
MCC78L15C|IMCC78L15AC 


MCC78L24C|IMCC78L24AC 


MCC78LXXC 


Substrate 


MCC7900C Series 
Three-Terminal Negative Fixed Voltage Regulator 


3 or Case 


PIN CONNECTIONS 


B.44 


Chips available in the follow- 
ing voltages: 


TYPE NO./VOLTAGE 


MCC7802C 2.0 volts 
MCC7905C 5.0 volts 
MCC7905.2C 5.2 volts 
MCC7906C 6.0 volts 
MCC7908C 8.0 volts 
MCC7912C 12.0 volts 
MCC7915C 15.0 voits 
MCC7918C 18.0 volts 
MCC7924C 24.0 volts 


MCC79XXC 


Substrate 











LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC79LO0C/MCC79LOOAC Series 
Three-Terminal Negative Fixed Voltage Regulator 


38 x 47 


Chips available in the following voltages; 


Device No. Device No. Nominal 
-+10% +5% Voltage 


MCC79LO03C)|MCC79LO03AC 


MCC79L24CIMCC79L24AC 


PIN CONNECTIONS 


MCC8T13/MCC8T23 Dual Line Drivers 


PIN CONNECTIONS 


The MCC8T23 meets all of the input/output requirements 
of the IBM system 360/370 specifications. 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC8T14/MCC8T24 Triple Line Receivers with Hysteresis 


PIN CONNECTIONS 


MCC8T26/MCC6880 . 
Quad Three-State Bus Tranceiver with High Impedance PNP Inputs 


92 x 66 _PIN CONNECTIONS 
Receiver 


5 


AL 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC55107/MCC55108/MCC75107/MCC75108 
Dual Line Receivers 


PIN CONNECTIONS 


INPUTS OUTPUT STROBE 
2G 


12 INPUTS NC OUTPUTSTROBE STROBE GND 
1A 18 1Y 1G 

The MCC55107/MCC75107 feaure active pullup outputs, 

while the MCC55108/MCC75108 features an open collector output. 


MCC75110 Dual Line Driver 


PIN CONNECTIONS 


INHIBIT 


INPUT 
OUTPUTS aw OUTPUTS 


Voc 1¥Y 12 VEE D-~ 22 


2Y 
tHe HH 1 HoH 9 Hs | 
I a Ld) a Ld a 


1B 1c 2C 2A 2B GND 
LOGIC INHIBIT LOGIC 
INPUTS INPUTS INPUTS 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC75140 Dual Line Receiver 


PIN CONNECTIONS 


OUTPUT REF. LINE 
INPUT INPUT 2 


OUTPUT STROBE LINE GND 
1 INPUT INPUT 7 





MCC55325/MCC75325 Dual Memory Driver 


80 x 102 
PIN CONNECTIONS. 


Source 
Collectors 


WwW 


NM 


Ar 


16 Strobes | 


; pe ie 
cane ee NUS 
4 
’ 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC75365 Quad MOS Clock Driver 


PIN CONNECTIONS 


MCC75368/MCC75358 Dual MECL-to-MOS Drivers 


PIN CONNECTIONS 


The MCC75368 is optimized for higher voltage operation while the 
MCC75358 is optimized for higher speed at a sacrifice of operating voltage. 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC75450 Dual Peripheral Positive “AND” Driver 


PIN CONNECTIONS 


SUB- 
Vec 2A 2Y 2B 2c 2E STRATE 


1Y 1B 1C 1E GND- 





MCC75451/MCC75461 Dual Peripheral Drivers 


PIN CONNECTIONS 


2B 2A 


Positive Logic: Y = AB 


The MCC75461 exhibits a higher breakdown voltage than the MCC75451, 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC75452/MCC75462 Dual Peripheral Drivers — 


PIN CONNECTIONS 


The MCC75462 exhibits a higher breakdown voltage than the MCC 75452, 
MCC75453/MCC75463 Dual Peripheral Drivers 


PIN CONNECTIONS 


Vcc 2B 2A 2Y 


The MCC75463 exhibits higher breakdown voltage than the MCC75453. 





5-52 


LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC75454/MCC75464 Dual Peripheral Drivers 


PIN CONNECTIONS 


The MCC 75464 exhibits higher breakdown voltage than the MCC 75454. 





MCC75491 Quad LED Segment Driver 


PIN CONNECTIONS 





RRQ 


LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MCC75492 Hex LED Digit Driver 


PIN CONNECTIONS 


MLMC101A/MLMC201A/MLMC301A Operational Amplifier 


PIN CONNECTIONS 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MLMC104/MLMC204/MLMC304 Negative Voltage Regulator 


PIN CONNECTIONS 


NO 
CONNECTION 


©) 
UNREGULATED 
INPUT 


MLMC105/MLMC205/MLMC305 Positive Voltage Regulator 


PIN CONNECTIONS. . 


REGULATED OUTPUT 


COMPENSATION 
CURRENT LIMIT (1) (7) SHUTDOWN 


BOOSTER OUTPUT(2) (6) FEEDBACK 


UNREGULATED INPUT (3) (5) REFERENCE BYPASS 


GROUND 
Note:. Pin 4 connected to case 
oPpV 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MLMC107/MLMC207/MLMC307 
Internally Compensated Operational Amplifier 


PIN CONNECTIONS 


7 
Vcc 9 


NON= 
INVERTING 


Pins 1, 5, and 8 
no connection, 


MLMC108/MLMC208/MLMC308/MLMC108A/MLMC208A/MLMC308A 
Precision Operational Amplifier 


PIN CONNECTIONS 


COMPEN COMPEN 
8 
A ; B 


‘ 
2 7 Vee 

3 6 OUTPUT 
4 


5 NC 


INPUTS 





The MLMC108A features improved input offset voltage over the MLMC108. 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MLMC109/MLMC209/MLMC309 Positive Voltage Regulator 


PIN CONNECTIONS 


MLMC 109 


MLMC110/MLMC210/MLMC310 Operational Amplifier Voltage Follower 


PIN CONNECTIONS 


Vcc 
Offset Null 


Offset Null 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MLMC111/MLMC211/MLMC311 High Performance Voltage Comparator 


PIN CONNECTIONS 


NC 14 NC 
GND 13 NC 
12 NC 


INPUTS 
11 Vee 


NC 10 NC 
VEE 9 OUTPUT 
BALANCE 8 BALANCE/STROBE 


(Top View) 


MLMC124/MLMC224/MLMC324 
Quad Differential Input Operational Amplifier 


PIN CONNECTIONS 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MLMC139/MLMC239/MLMC329/MLMC139A/MLMC239A/MLMC329A 
Quad Comparator 


PIN CONNECTIONS 


Voc - PIN 3 GROUND — PIN 12 


The MLMC139A/MLMC239A/MLMC339A feature improved input 
offset voltage over the MLMC139/MLMC239/MLMC339. 


MLMC158/MLMC258/MLMC358 
Quad Differential Input Operational Amplifier 


PIN CONNECTIONS 
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LINEAR INTEGRATED CIRCUIT CHIPS (continued) 


MLMC2902 Quad Differential Input Operational Amplifier 


PIN CONNECTIONS 


Aa ae 


‘ae 


2 
a 


MMHC0026/MMHCO0026C Dual MOS Clock Driver 


PIN CONNECTIONS 





5-60 


| CHAPTER6 
MECL, Memories, Phase-Locked Loop, 


& LSI Integrated Circuits 


Page 
Standard Chip Processing. ..2 45 cask a wets EV eG wa ines ERE SA end 6-2 
Probe Capabilities: ccc.cb a:b be teense hase eden at oe ae Se ea a ae wae 6-2 
General Physical Characteristics ... 0.0... cc cece eee eect eee eee 6-2 
Quality Assurance Provisions........... 0.00 ce eee cee tee eet eeee eens 6-3 
PACKAGING *4 a heed wh sos Rowe ate Ee ea gb BAe eee Rw an eee oor eae 6-3 
Geometries and Functions 
MEG: 10,000 SERS 4. .c.4 Sie acta dear eee ee he a senate whee ae ee ees 6-4 
MECE LEY MECI600 Sénesicy-¢ irk eh S edad Shaw cide ane Ree caw eee an 6-40 
MEG TEMCC1200 Senescence bebe in AEG iw beet hees < 6-47 
MEMONCSice i 64 ate ee Saeed we eee eo eae aw we. been we iarhe x 6-60 
Phase-Locked Loop Devices ....... 2.2.0 cece cece eee eet ene eaeees 6-65 
LS Integrated CircultS a:.s8 ora ba, 3 wet eeu eed we weer ou tae waa 6-73 


F-1 


MECL, MEMORIES, 
PHASE-LOCKED LOOP, AND LSI 
INTEGRATED CIRCUITS 


STANDARD CHIP PROCESSING 


The circuits offered are subjected to the same in- 
process controls as Motorola’s standard encapsulated 
devices. The chip processing and quality control re- 

















Wafer 
. Processing 


100% 
Visual 







Sample 
Visual 
ac 
({LTPD = 7) 







Shipping 


quirements are designed to ensure the same reliability 
and performance of the finished product. The follow- 
ing flow chart represents the processing after the wafer 
has been completely diffused, passivated, metallized, 
and stabilized. 


Encapsulated 
Device 
Production 


(n-Process 
Sample 
inspection 

















Scribe 
and 
Break 








*MIL-STD-883, Method 2010.2, Condition B (12M5536 7J) 


DEVICE DATA 


Detailed information on these chips is presented in 
the Motorola MECL Data Book or on detailed data 
sheets. Information contained herein includes the 
device description or function, Jogic diagram, chip 
geometry, and “pinouts”. 


PROBE CAPABILITIES 


All chips in this chapter are 100% probed to 
ensure that they meet the dc electrical specifications 
and functionality presented on the Motorola standard 


MECL 111, MECL 10,000, 
Memories, PLL, LS! 


data sheets. For some device types certain tests can be 
guaranteed only by testing packaged samples. 


GENERAL PHYSICAL CHARACTERISTICS 


The following characteristics represent the majority 
of all MECL, Memory, PLL, and LSI chips. Since an 
individual chip type may vary slightly, contact Product 
Marketing for information regarding physical charac- 
teristics critical to a particular application. The overall 
size and final metallization pattern are shown for each 
chip. The metallization pattern shows the position and 
identification for each bonding pad. 


MECL I! 








Chip Thickness 
Passivation 
Metallization Type 


Metallization Thickness: * 
Single Layer Metal 
Double Layer Metal, First Layer 
Double Layer Metal, Second Layer 


Back Metallization 
Pad Dimensions 


Overall Chip Dimensions 


*Some LSI devices-have three layers of metallization; consult Product Marketing for details. 


10+ 1 mil 


9-11 kA 9-11 kA 
Silicon Aluminum Silicon Aluminum 


12.5-14.5 kA 
6-8 kA 
15-18kA 


Gold, Alloyed Gold, Alloyed 

. 4.5 x 4.5 mil typ 4.5 x 4.5 mil typ 
4.0 x 4.0 mil min 4.0 x 4.0 mil min 
Given for individual device type; allow +5 mils for scribe 
tolerance. 





9+1mil 





11-14kA 
78.5kA 
20-22 kA 
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QUALITY ASSURANCE PROVISIONS 


All chips in these families are subjected to the same 
in-process controls as Motorola’s standard encapsulated 
devices. The chip processing and quality control re- 
quirements are designed to ensure reliability and 
performance of the finished product. 


PACKAGING 

These devices are available in two package options: 
Multi-Pak for chips and Wafer-Pak for wafers. 
MULTI-PAK 


The Multi-Pak is a non-spill type waffle carrier con- 
sisting of a two inch square with 100 compartments 
arranged in a 10 by 10 matrix tray with a transparent 
cover. The chips are covered within the carrier that is 


designed to provide maximum device protection, permit 
partial removal of chips and resealing of carrier, and 
supply aconvenient container for unused device storage. 


WAFER-PAK 


Wafers are placed in a plastic box, between two 
layers of mylar or inert filter paper sandwiched between 
two layers of polyfoam. The plastic box is securely 
taped shut and allows no movement of the wafer. 
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MECL 10,000 INTEGRATED CIRCUITS 


The MECL 10,000 family is a high speed (2 ns propagation delay), 
economical logic family designed to fill the gap between the MECL II (4 ns) 
and MECL II! (1 ns) families and to meet the requirements for future 
performance systems. 


The features of MECL Il and MECL III have been optimized and combined 
to give MECL 10,000 an excellent speed-power product, relatively slow rise 
and fall times, and transmission-line drive capability . 


MAXIMUM RATINGS 


Power Supply Voltage (Vcc = 0 Vdc) 
Base Input Voltage (Vcc = 0 Vdc) 


Output Source Current — Continuous 
— Surge 


Storage Temperature Range 


MCC10100 thru MCC10287 -55 to +150 
MCC10500 thru MCC 10631 -55 to +150 


Operating Temperature Range 
MCC10100 thru MCC10287 -30 to +85 
MCC10500 thru MCC10631 ~55 to +125 





HATTA ec ATT 


LOGIC DIAGRAMS AND CHIP GEOMETRIES 


Logic diagram, geometry and chip size are shown for each chip. All dimensions 
are in mils. Chip geometries are subject to change without notice as mod- 
ifications are made. 


Chip Geometries not scaled to size. 


MCC10100/MCC10500 


Quad NOR Gate W/Strobe 
2 


49x51 
(3MR) 


Vec1 = Pin 1 
Vec2 = Pin 16 
Vee =Pin8 


MCC10101/MCC10501 
Quad OR/NOR Gate 





Vec1 =Pin 1 
Vec2 =Pin16 
Vee =Pin 8 


MCC10102/MCC10502 
Quad NOR Gate 


Vcoc1=Pin1 
18 Veco = Pin 16 
9 VEE =Pin8 





MECL 10,000 (continued) 










MCC10103/MCC10503 
Quad 2-Input OR Gate 


49x 51 
(3MR) 













Veci = Pint 
10 Vec2= Pin 16 
14 Veg =Pin8 


MCC10104/MCC10504 
Quad AND Gate 


51 x 58 
(1KN) 










Vec1 = Pini 


a2 9 Veen = Pin 16 
VeE=Pin8 


MCC10105/MCC10505 
Triple 2-3-2 OR/Nor Gate 44x 47 






Vec1=Pin 1 


12 15 Vee =Pin 8 


MCC10106/MCC10506 
Triple 4-3-3 NOR Gate 


— ‘ 
Vec1 =Pin 1 


15 Vec2 =Pin16 
Vee =Pin 8 
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MECL 10,000 (continued) 


MCC10107/MCC10507 
Triple Exclusive OR/MOR Gate 


Vcc i =Pin 1 
Vec2 = Pin 16 
Vee =Pin 8 


MCC10109/MCC10509 
Dual 4-5-Input OR/NOR Gate 


MCC10110 
Dual 3-Input/3-Output OR Gate 


12 Vee4 =Pin 1,15 
13 Vec2 =Pin 16 


14 Vee =Pin 8 


MCC10111 


Dual 3-Input/3-Output NOR Gate 42 x 42 


(Q9KK) 


3 
4 


12 
13 Voc1 =Pin 1,15 
Vec2 =Pin 16 


14 
Vee =Pin 8 
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MECL 10,000 (continued) 


MCC10113/MCC10513 
Quad Exclusive OR Gate 


Veci= Pin 1 
Veco = Pin 16 
Vee =Pin 8 


MCC10114/MCC10514 
Triple Line Receiver 


50 x 50 
(3TR) 


Veci1 = Pin 1 
Vec2 = Pin 16 
VEE = Pins 


MCC10115/MCC10515 
Quad Line Receiver 


bie iG Vec2 =Pin 16 
VeB VEE =Pin 8 
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MECL 10,000 (continued) 


MCC10116/MCC10516 
Triple LIne Receiver 


1S Veco, =Pin 1 
11 VYVcc2 = Pin 16 
Vee =Pin 8 


MCC10117/MCC10517 
Dual 2-Wide OR-AND/OR-AND-INVERT Gate 


3 


18 Vcec1 =Pin 1 
Vec2 = Pin 16 
VeE =Pin 8 


MCC10118/MCC10518 
Dual 2-Wide 3-Input OR-AND Gate 


48 x 49 
(7NE) 


2 
15 


Veci =Pin 1 
Vec2 = Pin 16 
VeE =Pin 8 


MCC10119/MCC10519 
4-Wide 4-3-3-3-Input OR-AND Gate 


47 x 47 
(1NF) 


-*Collector Dot 


Vec1i =Pin 1 
Vec2 =Pin 2 
VEE =Pin 8 





MECL 10,000 (continued) 











MCC10121/MCC10521 
4-Wide OR-AND/OR-AND-INVERT Gate 
6 







Vec1 =Pin 1 
14 Veco =Pin 16 
Vee =Pin 8 













MCC10123 
Triple 4-3-3-Input Bus Driver 


7 


61x 56 
(1ND) 








Vcc! = Pin 1 
12 Vec2 = Pin 16 
VEE =Pin8 






MCC10124/MCC10524 
Quad TTL-To-MECL Translator 6 


2 4 

2 

5 
: 60 x 59 8 
! (7KS) 

10 12 ; 
15 

1 Gnd = Pin 16 
13° Vee (45.0 Vdc) = Ping 10 
14 Veg (5.2 Vdc) =Pin8 


MCC10125/MCC10525 
Quad MECL-To-TTL Translator 6 
; 


Gnd = Pin 16 


Voc (+5.0 Vdc) = Ping 
Veg (5.2 Vdc) =Pin8 





MECL 10,000 (continued) 


Hysteresis 
Control 50 


Clock 110 
Reset 100 
Strobe 120 


MCC10128. 
Dual Bus Driver 


CONTROL 1 
013 


LS iT 


aia 


pis na L 


ee 


04 Vv = Pin 14 
CONTROL? Gnd = Pin 16 
Gnd2 = Pin 1 
Gnd3 = Ping 
VEE =Pin8 


MCC101 29 
Quad Bus Receiver 


Ef 


I= 
Pe me) 
Ms 


Gnd = Pins 1 and16 
VEE =Pin8s 
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MECL 10,000 (continued) 


MCC10130/MCC10530 
Dual D Latch 


Vcc1 =Pin 1 
Vec2 = Pin 16 
Vee =Pin 8 


MCC10131/MCC10531 
Dual D Flip-Flop 


Veci1=Pin 1 
Vec2 = Pin 16 
Vee =Pin 8 





MECL 10,000 (continued) 


MCC10132/MCC10532 
Dual MUX W/Latch (Common Reset) 


Vec1 =Pin 1 
Vec2 = Pin 15 
Vee =Pin 8 


MCC10133/MCC10533 
Quad Latch 





SUC 


Wear al 
on wo rf 
lara a 


afm ne 


pastry 


. 
Hm 
st 
nd 


rs 


ti 


! 
a 
uF 

7 


Vcoci1 =Pin 1 
Vec2 =Pin 16 
Vee =Pin 8 
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MECL 10,000 (continued) 


MCC10134/MCC10534 
Dual MUX W/Latch (Separate Select) 


Vec1 = Pin1 
Vec2 = Pin 16 
Vege = Pins 


MCC10135/MCC10535 
Dual J-K Master-Slave Flip-Flop 


Veci =Pin 1 
Vec2 = Pin 16 
Vee =Pin 8 





MECL 10,000 (continued) 


Veg = -5.2 Vde 


Veg = -5.2 Vde 


MCC10136/MCC10536 
Universal Binary Counter 


or I ae spe Baty 
ret rains 
SLE Pay aca 


MCC10137/MCC10537 
Universal Decade Counter 
90 x 91 


wa ane as ‘ 


EASE cn tane enea 
(Coe es S| 


* fiers 
Wea Se pees 
a t pe alte 


ote oes 





MECL 10,000 (continued) 


MCC10138/MCC10538 
Bi-Quinary Counter 


Vec1 = Pin 1 
Vec2 = Pin 16 
Vee = Pin 8 


MCC10153/MCC10553 
Quad Latch (Negative Clock) 





Vcec1 = Pin 1 
Vec2 = Pin 16 
VEE =Pin8 






MECL 10,000 (continued) 


MCC10158/MCC10558 
Quad 2-Input Multiplexer (Non-Inverting Output) 


Select 9 


Vec = Pin 16 
VEE =Pin8 
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MECL 10,000 (continued) 


MCC10159/MCC10559 
Quad 2-Input Multiplexer (Inverting Output) 


Select 9 


D104 


Enable 7 


D21 12 


03011 


Vec = Pin 16 
VEE =Pin8 
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14Q3 


MECL 10,000 (continued) 


MCC10160/MCC10560 
12-Bit Parity Generator/Checker 


aS aloes 
Nae en s 


eh pee 
ie ah ae 


Clic, co ouIer os 
cs? pyr 


aie? 


Veci = Pin 
Veco = Pin 16 
Vee = Pins 


MCC10161/MCC10561 
Binary to 1—8 Line Decoder (Low) 


Veoc1=Pin 1 
Vec2 =Pin 16 
Vee =Pin 8 
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MECL 10,000 (continued) 


MCC10162/MCC 10562 
Binary to 1-8 Line Decoder (High) 


= 
ye ae 


Reber ine 


tease ‘f 


Veci =Pin 1 
Vcc2 = Pin 16 
Vee =Pin 8 


MCC10163 
Error Detection/Correction Ckt. (IBM Pattern) 





ae 67x71 
15 PO, (SND) 
B412 6 5 4 3 


a 
ce EU 





Vec1 =Pin1 
Vcc2= Pin 16 
VEE = Pin 8 
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MECL 10,000 (continued) 


MCC10164/MCC10564 
8-Line Multiplexer 


2 


ee 


= 
| 


ie 
Le 


Vec1 =Pin 1 
Vec2 = Pin 16 
VEE =Pin 8 
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MECL 10,000 (continued) 


MCC10165/MCC10565 
Priority Encoder 














Vec1 = Pint 
Vec2 = Pin 16 
Vege =Pin8 


zy sil tat 
a “yt, 
ij E 


| sllipru naan 
eee 





4.99 


MECL 10,000 (continued) 


MCC10166/MCC10566 
5-Bit Comparator 


Vec1 = Pin1 
Vec2 = Pin 16 
Vee = Pins 





MECL 10,000 (continued) 


MCC10168/MCC10568 
Quad Latch (Common Clock) 





Voc1= Pin 1 
Vec2 = Pin 16 
ne 18 VEE= Pins 
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MECL 10,000 (continued) 


MCC10170/MCC10570 
9 + 2 Bit Parity Checker 


Control 13 High 
Inputs 14 Low 
DO 


Sic aan 


Seas 
Le 


Odd Parity 


15 B 
Even Parity 


Vec1 =Pin 1 
Vcc2= Pin 16 
Vee =Pin 8 


MCC10171/MCC10571 
Dual 4-Line Decoder (Low) 


6 Q1 0 


Vec = Gnd 
Vee = -5.2 Vde. 





eoe 


MECL 10,000 (continued) 


MCC10172/MCC10572 
Dual 4-Line Decoder (High) 


pisrsiiard 
fi | habla 


alae 


Baas call 
SES! 


Raxcti] 
ey 


aoa WE 





MCC10173/MCC10573 
Quad 2-Input MUX W/Latch 
Select 9 60 x 66 
(6LB) 
1 Q0 
DOO 60 6 5 4 3 





Vec = Pin 16. 
Vege =Pin8 
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MECL 10,000 (continued) 


MCC10174/MCC10574 
Dual 4-to-1 Multiplexer 


A 
B 


Enable 14 


Veci =Pin 1 
Vec2 =Pin16 
VEE =Pin 8 


MCC10175/MCC10575 
Quint Latch 





a 3 t} it se . e 
MUS Le nturgig close Ck 
ieee Be Ba wk 


ee 


Riera 


Vcc1= Pin 1 
Vcec2= Pin 16 
VEE =Pin8 
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MECL 10,000 (continued) 


MCC10176/MCC10576 
Hex D Flip-Flop 


Veci = Pin 1 
Vec2 = Pin 16 
Clock 9 VEE = Pins 


MCC10177 
Triple MECL-to-MOS Translator (N-Channel) 





73x77 
(5TR) 


39-- = 1e- 





1 ie 





Vcc = Gnd = Pins 1, 16 
VEE = Pin 8 = -5.2 Vdc + 5% 
Vss = Pin 9 (+5.0 Vdc or +6.0 Vdc + 10%) 
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MECL 10,000 (continued) 


MCC10178/MCC10578 
Binary Counter 


ms Se 
eee | 
eas 


Se 


R 


ae 


(5) tote, 
De eral Se 


ee) 


Vcecci= Pin 1 
Vec2 = Pin 16 
Vee =Pin 8 





6-29 





MECL 10,000 (continued) 


MCC10179/MCC10579 
Look Ahead Carry Block 


eat 


c 
- 
=, a 


15F Veci =Pin 1 
Vec2 =Pin 16 
Vee =Pin 8 


*Collector Dot 


MCC10180/MCC10580 
Dual High-Speed Adder/Subtractor 





69x77 


(NE) 










Vcc = Pin 16 
Vee =Pin8 
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MECL 10,000 (continued) 


MC 10181/MCC 10581 
4-Bit Arithmetic Logic Unit 


SSL weil) SI 
eae 
se f 


ae 


TS 
¥ 


ay eats 
ce an ce 


= 0 
i bi 


Bin ee 
basses iy 


nN = 


Qi: (at Se 
ESS ieee Sais 


QO WN 


Zi Ol wm D>! mt PI ol Pi ol di 


Vcoci =Pin 1 
Vec2 = Pin 16 
Vee =Pin 8 


MCC10182/MCC10582 
16-Pin 2-Bit ALU 


ana aR PEA 


¥ weal ia 
Lieut raga ee 
ee sel ie 


Vec1= Pin 1 
Vec2 = Pin 16 
Veg = Pins 
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MECL 10,000 (continued) 


'MCC10183/MCC10583 
4 x 2 (2s complement) Multiplier 


Vec = Pin 24 
Vee = Pin 12 

















11. 
arts Suk ee ued 1 

te! ial ay 1! 
— Hi < i 

ae nr? BS Paes a fa 

515 2 jeg) Hiess sigeate te 

; isu aoa ie aoe 24 

fi hint sie ee Hy aa i eee 

aE (ea atti ae rsier 

Hh] be arse Sas ie 

FE) Unie 
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MECL 10,000 (continued) 


MCC10186/MCC10586 
Hex D Flip-Flop W/Common Reset 


Hie oy 


a 


tae te 


{ we ie 


Clock 9 


Reset 1 


MCC10190/MCC10590 
Quad IBM-to-MECL Translator 


Vcec1= Pin 1 
Vec2= Pin 16 

Vege = Pin 8 

Vsg = Pin 9 Translator 
Vec= Ping Receiver 
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MECL 10,000 (continued) 


MCC10191/MCC10591 
Hex MECL-to-IBM Translator _ 


Veci =Pin 1 =+1.25 Vde 
Vec2 = Pin 16 = Gnd 
Vege =Pin 8 =-5.2 Vde 


MCC10193 
Error Detection/Correction Ckt. (Motorola Pattern) 
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MECL 10,000 (continued) 


MCC10194/MCC10594 
Dual Simultaneous Bus Transceiver 


15 DoutB 


11 BusB 


Vec1 = Pin 1 


Vcec2 = Pin 16 
Vee =Pin8 


MCC10195/MCC10595 
Hex Inverter/Buffer 
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MECL 10,000 (continued) 


MCC10197/MCC10597 
Hex AND Gate 


MCC10198 
Retriggerable 1-shot Multivibrator 





VEE Vcc 


| 















TC ae. 
t ante Tein waa 
4 
CC 


f 
neice 
ef ee ace ctll [ 
(== 

——- 


Rext 


Pos 





External Pulse 
Width Control 


ENeg 


Trigger 
Input 





Hi-Speed 
fnput 





Voc1 = Pin1 
Vec2 = Pin 16 
Vege = Pins 
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MECL 10,000 (continued) 


MCC10210/MCC10610 
High-Speed Dual 3-Input/3-Output OR Gate 


40 x 46 
(B2F) 


Vec1 = 1, 15 


Vec2 = 16 
Vee =8 


MCC10211/MCC10611 
High-Speed Dual 3-Input/3-Output NOR Gate 


40 x 46 
(B2F) 


Vec1= 1, 15 
Vcc2 = 16 
VeE=8 
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MECL 10,000 (continued) 


MCC10212/MCC 10612 
High-Speed Dual 2-NOR/1-OR Gate 


MCC10216/MCC10616 
High-Speed Triple Line Receiver 


46 x 48 
(4NE) 


Vec = Gnd 
Veg = -5.2 Vde 
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MECL 10,000 (continued) 


MCC10231/MCC10631 
High-Speed Dual D Flip-Flop 


Vec1=Pin1 
Vec2 = Pin 16 
VEE =Pin8 


MCC 10287 
High-Speed 2- Bit Multiplier 





sl ol cl o| 
—_ —_= —_ — 


Vec = Pin 16 
Vee= Pins 
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MECL Ill INTEGRATED CIRCUITS 
MCC1600 Series 


The MECL III Series of circuits presents the system design engineer 
with a family designed with even higher performance than MECL 11. 
@® Compatible with MECL I! and MECL 10,000 

@ Propagation Delays Typically 1.0 ns 

@ Clock Rates Greater than 300 MHz 


MAXIMUM RATINGS 
[Craracteristio ————S<d~—SSymbor «dS ating 


Ratings above which devices life may be impaired: 
Power Supply Voltage (Vcc = 0) VEE 
Input Voltage (Vcc = 0) 0 toVEE min 


Output Source Current lo 40 


3 
fe) 
0 


Storage Temperature Range ~55 to +150 


Recommended maximum ratings above which performance may be degraded: 


Operating Temperature Range -30 to +185 
De FanOut (Gatesend FlipFlop) [nf 0 
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LOGIC DIAGRAMS and CHIP GEOMETRIES 


Logic diagram, geometry and chip size are shown for each chip. All dimensions 
are in mils. Chip geometries are subject to change without notice as modifications 
are made. 


Chip Geometries not scaled to size. 


MCC1650 
Dual A-D Comparator 


56 x 57 
(4NG) 


Veg = 5.2 Volts 
Vcc = +5.0 Volts 


MCC1651 
Dual A-D Comparator 


Via (10) 6 


2 (6) QO 





Ca (8) 4 3 (7) Go 


Vib (16) 12 
Vab (15) 11 


14 (2) Q1 


Cp (1) 13 15 (3) G1 


Vec = +5.0 V = Pin 7,10 - (11), (14) 
Veg = -5.2 V = Pin 8 (12) 
Gnd = Pin 1,16 (4) (5) 


Pp = 330 MW typ/pkg (No Load) 


tog = 3.5 ns typ (MC1650) 
= 3.0 ns typ (MC1651) @ Common Mode Range: ps 2 
= -3.0 V to +2.5 V (-30°C to +85° C) (MC1651) 
| tsi Rate = 350 V MC1650 
Pee eg eons nee . yea -2.5 V to +3.0 V (-30°C to +85°C) (MC1650) 
Es © Resolution: <20 mv (-30°C to +85°C) 
Differential Input Voltage: ese On a ae bd 
-5.0 V to +5.0 V (-30°C to +85°C) @ Drives 50 lines 
Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 
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MCC 1600 (continued) 









MCC1654 
Binary Counter 








$0 (3) Q0(5) $1(7) Q1(6) $2 (9) a2 (11) $3 (14) Q3 (12) 
O O O O O O 
















Clock 1 (15) 0 
Clock 2. (2)0 





Reset (10)0 








Veoci =Pin 1 
Vec2 = Pin 16 
Vee =Pin 8 






ae 
ee 
aif 
7 « : 
aL 
= 

AAA on 


16 


em 
Z H 





im 
= 


This chip requires careful and 

knowledgeable thermal manage- 9 
ment to handle the high current 

and assure the power dissipation 

necessary to achieve the high speed 10 
performance, This thermal man- 

agement should be discussed with 

a Motorola device engineer prior to 

decision to use the chip. 


15 


11 12 13 14 


MCC1658 
Voltage Controlled Multivibrator 


40x 43 
(5WJ) 


Vec1 = Pin1 
Vec2 = Pin 5 
VEE =Pin6 


Bias Filter 120 


Input Filter 130 
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MCC 1600 (continued) 


MCC1660 (High Z) 
Dual 4-Input OR/NOR Gate 


40 x 42 
(3TW) 


Vec1 =Pin 1 

Vec2 = Pin 16 

eee Veg =Pin 8 
3=4+5+6+7 
2=4+5+6+7 


MCC1662 (High Z) 
Quad 2-Input NOR Gate 


48 x 52 
(4NJ) 


Voc1 =Pin 1 
Vec2 = Pin 16 
VEE =Pin 8 


MCC1664 (High Z) 
Quad 2-Input OR Gate 


48 x 52 
(1NJ) 


Vec1 =Pin 1 
Vec2 =Pin 16 
Vee =Pin 8 


MCC1666 (High Z) 
Dual Clocked R-S Flip-Flop 


45 x 47 
(8TT) 


Veci =Pin 1 
Vec2 =Pin 16 
VeE =Pin 8 
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ed 


= ali 


S452 








MCC1600 (continued) 



























MCC1668 (High Z) 
o SQ 2 Dual Clocked Latch 
a 45 x 47 
(8TT) 
oS a 15 Vec1 =Pin 1 
Vcc2= Pin 16 
eas a Vee =Pin 8 


MCC1670 (High Z) 
Master-Slave Type D Flip-Flop 


5 Ss 
ss 40 x 51 
7C1 
Q 2 (A1L) 
9C2 
Vec1 =Pin 1 
11 O 6 3 Vec2 =Pin 16 
Vee =Pin 8 
4 R 


MCC1672 (High Z) 
Triple 2-Input Exclusive OR Gate 








56 x 56 
(68F) 


yl) 15 Veci =Pin 1 
7 Vcec2 =Pin 16 


= = Vv =Pin 8 
2=(3¢5) +(305) Fe 


MCC1674 (High Z) 
Triple 2-Input Exclusive NOR Gate 


56 x 56 
(68F) 


Veci =Pin 1 
Vec2 =Pin 16 
Vee =Pin 8 


2=(3¢ 5) + (35) 
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MCC1600 (continued) 


MCC1678 (High Z) 
Bi-Quinary Counter 

$0 (14) QO (13) $1(10) 1 (11) $2 (3) Q2 (4) $3 (7) Q3 (6) 
O O O 


Clock (15) O0— 


Reset (9)0 


= O O 
Q0 (12) C2 (2) 


This chip requires careful and ug ahh me Ik 84x 78 
knowledgeable thermal manage- ie Ba (4TG) 
ment to handle the high current ir 

and assure the power dissipation 

necessary to achieve the high speed as 

performance, This thermal man- ‘ th 3! Ag Voco1 =Pin 1 
agement should be discussed with ia IBN | Veco = Pin 16 
a Motorola device engineer prior to SOG : ; Vv =Pin 8 
decision to use the chip. : : EE 


MCC1688 
Dual 4-5 Input OR/NOR Gate 


49 x 42 
(9NF) 





Voci = 4 
Vec2=5 
Vee= 12 


MCC1690 
UHF Prescaler Type D Flip-Flop 


43 x 39 
(6WK) 


Vec1 = Pin1 
Vec2= Pin 16 
Veg = Pins 
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MCC 1600 (continued) 


MCC1692 
Quad Line Receiver 


as ot 
alike UU = 
=k 


“AWE 


2 2 


Veci = Pin 1 
Vcoc2 =Pin16 
Vee =Pin 8 


MCC1694 
4-Bit Shift Register 





99 x 101 
(8WJ) 


so ao $1 Qi $2 a2 $3 Q3 
(2) (13) (40) (12) (3) (4) (6) (5) 















Clock 
Reset 


(7) 
(9) 














This chip requires careful and 
knowledgeable thermal manage- 
ment to handle the high current 
and assure the power dissipation 
necessary to achieve the high speed Veci1 =Pin 1 
performance. This thermal man- 
agement should be discussed with 
a Motorola device engineer prior to 
decision to use the chip. 


Vcc2 = Pin 16 
VEE =Pin 8 
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MECL Il INTEGRATED CIRCUITS 
MCC1200 Series 


The MECL II Series of circuits presents the system design engineer with a family designed to 
permit system implementation with the fewest number of devices. 


e@ Propagation Delays Typically 4 ns 
@ Excellent Noise !mmunity 

@ Simultaneous OR/NOR Outputs 
@ High Fan-In and Fan-Out ~_ 


MAXIMUM RATINGS 


Ratings above which device life may be impaired: 


Power Supply Voltage (Vcc = 0) 
20 











[Output Source Curent SCs to SC~dCSSCiC*” 
[Storage Temperature Range == Tatg~—«diC eto gO C=” 
Recommended maximum ratings above which performance may be degraded: 
[Operating TemperatureRenge TTA —d| Seto OC*S 
PAG Fan-in (Expandable Gates) —SC~C~—iSCm Cd 

Pp 


“AC Fan-Out* (Gates and Flip-Flops) 





20 
*Although a minimum dc fan-out of 25 is guaranteed in each electrical specification, it is recommended that the 
maximum ac fan-out of 15 be used for high-speed operation. 


6-47 


ITT TTT 


LOGIC DIAGRAMS AND CHIP GEOMETRIES 


Logic diagram, geometry and chip size are shown for each chip. All dimensions 
are in mils. Chip geometries are subject to change without notice as mod- 
ifications are made. 


Chip Geometries not scaled to size. 














McC1201 
6-Input Gate 40 x 55 (41E) 






13 Vec = Pin 14 

we des Vee =Pin 7 
1=4+5+6+8+9+10 
11=4+5+6+8+9+10 

tpg = 4.0 ns 


MCC1204/MCC1206 
Dual 4-Input Gate 


12 8 Vec = Pin 14 
13 Vee =Pin 7 
s<1+a0 500 
6=1+2+3+4 
tod = 4.0 ns 


MCC1207 
Triple 3-Input Gate 


51 x 54 (24D) 
OR 
45 x 47 (9EG) 


Vec = Pin 14 
VEE = Pin 7 
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MCC 1200 (continued) 


MCC1210/MCC1211/MCC1212 
Quad 2-Input Gate 


39 x 40 (O5N) 


3 ee = 
ae hie 


Vcc = Pin 14 
Vee =Pin 7 


MCC1213 
AC-Coupled J-K Flip-Flop 


58 x 65 (31D) 


Vec = Pin 14 
Vege =Pin 7 


MCC1227 
AC-Coupled J-K Flip-Flop 


MCC1214/MCC1215 


Dual-Clocked R-S Flip-Flop 
54 x 62 (23D) 


Vec = Pin 14 
Vee =Pin 7 





MCC1200 (continued) 


MCC1216/MCC1233 
Dual Clocked Single Rail R-S Flip-Flop 


5 4 


Uz eaC | 


54 x 62 (23D) 


. 


i 


‘ 


Vec = Pin 14 
Vege =Pin 7 


MCC1217 
Level Translator. 


Vec = Pin 14 
1=3040¢5 06 VeE=Pin 7 
tod = 15 ns 


MCC1218 
Level Translator 





44 x 45 (22D) 


1 
= = > 
8 

3 

; 

i 
10 toa = 19 ns 
11 
ne 
13 8 = 14+2+3+4 





or 
8 = 6410411412413 


Vec = Pin 14 
VEE =Pin 7 
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MCC1200 (continued) 


MCC1219 
Full Adder 


56 x 60 (80K) 





mY 
\ 3 aie : 


age) 


= 


it ABC; + ABC; + ABC; 
;+ ABC; + ABC; + ABC; 
C; + ABC; + ABC; + ABC; 
CG; + ABC; + ABC; ‘+ ABC; 


Vcc = Pin 14 


tog = 3.0 to 8.0 ns 
Pa VeeE=Pin 7 


MCC1220 
Quad Line Receiver 


39 x 54 (28D) 


Vec = Pin 14 
VEE=Pin 7 


ON O MOAN = 


= 
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MCC 1200 (continued) 








MCC1221 
Full Subtractor 


56 x 60 (80K) 







MANIAACINATINS NCS 
i) 
ein) 


Vcc = Pin 14 
VeeE=Pin 7 











To O10 


°o 


= 4.0 to 11 ns 







ae] 
Q 
\ 









MCC1222 
Type D Flip-Flop 


60 x 63 (31B) 


Voc = Pin 14 
VeE=Pin 7 


MCC 1223 
Dual 4-Input Clock Driver 


47 x 42 (6DT) 


Vec = Pin 14 
Vee =Pin 7 


6=2+2+4+5 tpg, = 2:0 'ns 
1=24+3+4+5 
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MCC1200 (continued) 


MCC1224 
Dual 2-Input Expandable Gate 


45 x 50 (25D) 


Vcc = Pin 14 
VeE=Pin 7 


MCC1225 
Dual 4-5 Input Expander 


27 x 37 (36D) 


Vec = Pin 14 
Vee=Pin 7 


MCC1226 
Dual 3-4 Input Transmission 
Line and Clock Driver 


45 x 40 (6DM) 


Vcc = Pin 14 
VeE=Pin 7 
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MCC1200 (continued) 














MCC1228 
Dual 4-Channel Selector 


60 x 64 (59E) 





DECODER 


DECODER 


tog = 5.0 or 10 ns* 






*Data Input = 5.0 ns 
Select input = 10 ns 


Output Function: $1 $2 D1+S1S2 D2+S1$2D3+S$1S2 D4 







MCC1230 sy 
Quad Exclusive OR Gate 


60x 70(73A) §& 
5 
4 7 
: Vcc = Pin 14 
9 VEE =z Pin 7 8 
10 








7 a : 
=r 
=4 r& 
py 
13 
9 = —— 
12 tod = 5.0 ns 

11 2=1*3+T?3 10 11 12 


MCC1231 5 
Quad Exclusive NOR Gate 


60 x 70 (73A) 


Vcc z Pin 14 
Vege =Pin 7 





6-54 


MCC1200 (continued) 


*MCC1236—See Page 6-59. 


MCC1232 
100 MHz AC-Coupled Dual 
J-K Flip-Flop 


60 x 60 (6EH) 


Vcc = Pin 16 
VeeE=Pin 8 


MCC1234 
Type D Flip-Flop 


Vec = Pin 14 
Veg =Pin 7 


MCC1235 
Triple Line Receiver 


Vcc = Pin 14 
Vee =Pin 7 


tog = 5.0 ns 


| MCC1239 
Quad Level Translator 


7 
42 x 56 (41C) 


Vcc = Pin 16 
Vee =Pin 8 





BBR 


MCC1200 (continued) 


MCC1240/MCC 1270 
Quad Latch 42 x 46 (61T) 


Vec = Pin 14 
Veg=Pin 7 


tod = 8.0 ns 


1 


MCC1245 
Decoder — Nixie® Driver 





85 x 95 (99F) 


Vcc = Pin 16 
VeE=Pin 8 




















. MCC1247 
Quad 2-Input AND Gate 


60 x 70 (73A) 


Vcc = Pin 14 
VeE=Pin 7 


MCC1248 
Quad 2-Input NAND Gate 


60 x 70 (73A) 


Vec = Pin 14 
Vee=Pin 7 


2=1°?3 


tod = 5.0 ns 
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MCC1200 (continued) 


MCC1259 
Dual Full Adder 


66 x 78 (9FC) 


A2B2 
A2B2 


(AB + AB)o 


Sum 2 


Co2 
N.M. = 150 mV 
tog (Add delay) = 9.0 ns typ 
Pp = 375 mW typ 


MCC1262 
Quad 2-Input NOR Gate 


54 x 52 (2KB) 
Vec = Pin 16 
VeeE=Pin 8 


4=2+3 


tod = 2.0 ns 


MCC1263 
Hi-Speed Quad 2-Input OR/NOR Gate 


54 x 52 (2KB) 


N.M. = 150 mV 
tod = 2-0 ns 
Pp = 320 mW 





aa7 


MCC1200 (continued) 


MCC 1266 
Triple Line Receiver 


54 x 52 (2KB) 


Vcc = Pin 14 
Vee =Pin 7 


MCC1267 
Quad MTTL to MECL Translator 
With Strobe 


59 x 60 (2CR) 


Gnd = 16 
Vcc (+5.0 Vdc) =9 
Veg (-5.2 Vde) =8 


tod = 5.0 nstyp 


2=5°6 
4=5°6 





MCC1268 
Quad MECL to MTTL Translator 
—) Ses With Totem-Pole Outputs ae 
2 . 
{ 2 
;_) es 57 x 62 (7CF) 
7 
10 Gnd = 16 8 1 
_) Vec (+5.0 Vde) =9 
Vv (-5.2 Vdc) = 
13 
15 
tog = 5.0 typ ‘6 46 








4=143 
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MCC1200 (continued) 


Pd 
if 


} 
! 


ttre ifr 
i AP urea AP 
; —— 


MCC1236 
16-Bit Coincident Memory 


67 x 70(32G) 


10 ED 1 esta 
(let ie etl 
2 + Aetenatieh. ali 
Ne roam 


eestor tc 
So NT 
eee 


y eo teak 


Select 
Driver 


Storage Cell 


Select 


DC Input Loading Factor: X,Y =2 
Write = 0.5 

DC Output Loading Factor = § 

Cycle Time = 50 ns 


err 


4 


Write ‘'1"' 
912 


Write 
Circuits 


Write “0” 
tod = 17 nstyp 

Power Dissipation = 250 mW typ 

Maximum Power Supply Variation = +10% 


Noise tmmunity = 150 mV 
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IAT 


CHIP GEOMETRIES 


Geometry and chip size are shown for each chip. All dimensions are in mils. 


Chip geometries are subject to change without notice as modifications are made. 
Chip Geometries not scaled to size. 


MCMC5003 
512-Bit Programmable ROM 


PIN CONNECTIONS 









109 x 154 aT NAL a esse 
ca | E oe ae : 
Gt Seer : 


al 
ere end ret el ae ey Psy 
yee 8] Sub Ww 
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MEMORIES CHIPS (continued) 


MCMC5004 
512-Bit Programmable ROM 


PIN CONNECTIONS 





a sa OS 


if Facd ip 
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MEMORIES CHIPS (continued) 


MCMC10143 
8 x 12 Multiport Register File 


PIN CONNECTIONS 


_= 


2 
3 
4 
5 
6 
7 
8 
9 
0 


1 


MCMC10144 
256-Bit Random Access Memory 





x 
PIN CONNECTIONS (6WM) 












eraeen eo : 
re retersn. acai ag Cae terval 











ae oo a 
a {AOERHDO EDDA DoDDOPHOED AL ARID Es 
t ee tds fe Atgeatd Eat CATA Es bed 


DODDPODBOD EDAD DDD ODD RUD DDI ae is 
j 







} Opn PHHDE HO NHA ACRUIN HOHN a 


Bei a 


a 


sit 
JOOO0DO DU EDDDDDDDDDD DDD Nei 
TEGO CEEGUCCRLCUGOEOUUGTRESECGOeMCGPOOUEACaTEEEY Ra 
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MEMORIES CHIPS (continued) 





MCMC10145 
64-Bit Register File (RAM) 


PIN CONNECTIONS 


bic 33 = 
Poi eral 

f fem tieats af 

a Set tes 

sweet SU ; 


cam 


MCMC10146 
1024-Bit Random Access Memory 


PIN CONNECTONS 


122 x 128 
(9TR) 
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MEMORIES CHIPS (continued) 


MCMC10147 
128-Bit Random Access Memory 


PIN CONNECTIONS 


MCMC10149 
1024-Bit Programmable ROM 





114 x 120 


PIN CONNECTIONS 









a 

Te-38F3 

(9803 3339533323299323332323223333 
‘a 






















33553 ga333 

















225 


3333923333333333 
33334133323333337- 
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PHASE-LOCKED LOOP INTEGRATED CIRCUITS 


The MCC12000/12500 family offers a choice of specially-designed inte- 
grated circuits for performing phase-locked loop functions: phase detection, 
frequency division, filtering, and voltage-controlled signal generation. MECL 
Hf and MECL 10,000 processing are used throughout this family. 


MAXIMUM RATINGS 


(Applicable to all MCC12000/12500 Series devices except MC12014.) 


Symbol | Rating =| Unit_ 


Ratings above which device life may be impaired: 


Output Source Current — Continuous 

— Surge 
Storage Temperature Range 
MCC12000 Series 


-55 to +150 
MCC12500 Series 


-55 to +150 


Operating Temperature Range 
MCC12000 Series 
MCC12500 Series 


-0 to +75 
-55 to +125 
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ATTA al 
7 PHASE-LOCKED LOOP CHIPS 
| PEVUTULO MUNA ATORA AA ULOLA ARORA RA AAG 


LOGIC DIAGRAMS AND CHIP GEOMETRIES 
Logic diagram, geometry and chip size are shown for each chip. All dimensions are in mils. 
Chip geometries are subject to change without notice as modifications are made. 


Chip Geometries not scaled to size. 


MCC1648 
Voltage Controlled Oscillator 


Vec (+5.0 Vdc) = Pins 1, 14; Gnd = Pins 7,8 
Veg (-5.2 Vdc) = Pins 7,8; Gnd = Pins 1, 14 


MCC12000 
Digital Mixer/Translator 


Vec= Pin 14 
VegeE =Pin7 
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PHASE-LOCKED LOOP CHIPS (continued) 


MCC12002/MCC12502 
Analog Mixer 


Regulator Bypass 1 14 Vcc 
Local Oscillator Input 2 13 Resistor Load 
Local! Oscillator Input 3 12 Data Output 
Alternate Signal Input 4 11 Data Output 
Null Adjust 5 10 Regulator Bypass 
Null Adjust 6 9 Mixer Signal Input 
VeE7 8 Mixer Signal Input 


NC — No Connection 


MCC12012 
Two Modulus Prescaler 


Input Toggle 
Q3 

Q3 

(—) 

(+) 

MTTL Vcc 
MTTL Output 


E2 MECL 
CLOCK 

E1 MECL 
E4MTTL 
E3MTTL 


On OO PB WN = 


VEE 
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PHASE-LOCKED LOOP CHIPS (continued) 


MCC12013/MCC12513 
Two Modulus Prescaler 


11 
16 Vcc 


15 Clock 12 
14 Veg 

13 £1 MECL 

12 E2MECL 

11. £3 MECL 

10 E4 MTTL 

9 ESMTTL 


a4 

a4 

(-) 

(+) 

MTTL Vcc 
MTTL Output 


on OT PWN | 


VEE 


MCC12014 
Counter Control Logic 


; in 
(Clock } 


= oe 

Vec = Pin 16 ‘ a Jn lise Sai 
Gnd = Pin Gea 
SE Say 


= San 





O07 
{Enable 
| Out 
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PHASE-LOCKED LOOP CHIPS (continued) 


MCC12020/MCC12520 
Offset Control 


R/T 1 
Clock 10 


Invert Invert 
In 13 14 out 


MC12020 @® MC12520 
Functional Truth Table 


MCC12021/MCC12521 
Offset Programmer 


7 Enable : 
Enable In 9 [> out 
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Vcc = Pin 14 = +5.0 Vde 
Gnd = Pin 7 

0 @ Clock, R/T = +0.5 Vde 
1 @ Clock, R/T = +4.0 Vde 








PHASE-LOCKED LOOP CHIPS (continued) 


MCC12030 


41 x 50 
(7TW) 


To Be Introduced 


MCC12040 
Phase Frequency Detector 


Vcc2 
NC 


NC — No Connection 


MCC12060/MCC12560 
Crystal Oscillator 


Note: 0.1 WF power supply 
pin bypass capacitors 
not shown. 


Bias Vv AGC 
Bypass . Filter 


Sine Wave 
0.7 MF y; 


j 0.1 ME Output 
——— 


ae a 
iy 


= + - oo 
© O1Vcc 49 39 29 140 150 1690VeEc O13 O12 


7 
Voitage I Crystal 10 
Reg. Osc. 
O 


O 
MTTL 
Output 





Cc 
_ 
6O O5 


U Crystal 
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PHASE-LOCKED LOOP CHIPS (continued) 


Bias 
Bypass Filter 
0.1 WF 


70 O1Vec 


Voltage | 


MCC12061/MCC12561 


Crystal Oscillator 
7 


Note: 0.1 WF power supply 
pin bypass capacitors 
not shown. 


Vec AGC 
Sine Wave 
Output 


ew a 
+ = 


f + = 
40 30 20140 150 160Vce 913 012 


MECL 
Output 


0.1 MF 


Crystal 


Reg. Osc. 
AGC 
) bee 


9 
6O O5 


-Vec 


Input 


Input 


vco 
Output 
Phase 
Comparator 
VCO Input 


Reference 
Output 
vco 
Control 
Voltage 


U Crystal 


MLMC565 
Linear Phase-Locked Loop 


Phase 
Comparator 


ng Hey 


ie 


= 


External 
Cc for VCO 


External 
R for VCO 
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10 

O 
MTTL 
Output 





PHASE-LOCKED LOOP CHIPS (continued) 


PCBin 
VCOin 9 


Vpp = Pin 16 
Vss = Pin 8 


MCC14046 
McMOS Phase-Locked Loop 


Consult Factory 


Self Bias 
Circuit 


Voltage 
Controlled 
- Oscillator 

(VCO) 
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LSI INTEGRATED CIRCUITS 


The MCC8500 Series is a bipolar LSI family of low-cost products directed 
to the computer, industrial, and consumer markets, for both MPU and 
non-MPU applications. The MCC8500 family offers production-proven, cost- 
effective, off-the-shelf availability of standard bipolar LS! functions. 


MAXIMUM RATINGS 


Symbol | Value [Unt] 
Supply Voltage -0.5 to +7.0 
Input Voltage Min | ~1.0 to +5.5 


Vin 
Operating Temperature Range 


Storage Temperature Range -55 to +165 °C 
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AANA ARATE 


CHIP GEOMETRIES 


Geometry and chip size are shown for each chip. All dimensions are in mils. 
Chip geometries are subject to change without notice as modifications are made. 


Chip Geometries not scaled to size. 


MCC8500 CRCC Generator 


PIN CONNECTIONS 


1 
2 
3 
4 
5 
6 
7 
8 


MCC8501 Error Pattern Register 
2 


PIN CONNECTIONS 


CD6 


Clock 
VRC 
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LSI CHIPS (continued) 


MCC8502 Longitudinal Redundancy Check Character/Data Register 


74 x 103 


PIN CONNECTIONS 


MCC8503 Universal Polynominal Generator (UPG) 


74 x 103 


4 3 
PIN CONNECTIONS 
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LSI CHIPS (continued) 


MCC8504 Universal Presettable Polynominal Generator (UPPG) 


69 x 103 


PIN CONNECTIONS 


MCC8505 MOS Dynamic Memory Address Refresh Logic Circuit 


74 x 103 
5 4 


PIN CONNECTIONS 


1 
2 
3 
4 
5 
6 
7 
8 
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LSI CHIPS (continued) 


MCC8506 Polynominal Generator 


74 x 103 


PIN CONNECTIONS 


NC = No Connection 


MCC8507 Priority Interrupt Controller 


74x103 
i W3 PIN CONNECTIONS 





ie) 


OnN OO B WN = 
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LSI CHIPS (continued) 


MCC8520 DSKEW/QUEUE Register 


125 x 123 PIN CONNECTIONS 


15 14 13 





6-78 


CHAPTER 7 
Digital Saturated Logic 
(MTTL, MDTL, MRTL, MHTL, SUHL) 


Silicon-Aluminum Metallization .. 0.0.0... 0.0 ccc eee ee ee eee ee eee 
Motorola Stress: Toe Sy le se Sa es ih Ba ed ges ana BS we eee ee aS 
Processing FlOW Chlalts ov. oe view ins Ose aead ee Seed whois wes eee dee er 
Process’ Descriptionicundsrmcutie 44 excised bebe Re ate oeceaeb eee ewe ee 
First Order Option — Chip Fortw.ivv cs sae tawaie ue ee auwre sw eawaeeawte es 
Second Order Option — Wafer Form. ....... 0... ccc cece eee eet eee nee 
Non-Standard Chip Processing Capabilities. .......... 00. e eee eee eee 
General Physical Characteristics ..... 0... 00. ce cece eee eee eee tees 
PACKAGING). 400k abe oe ee were we ceed we et DG ae ale Rela oawihre oe 
Family Listings and Geometries 
MTTL SUHL MCC400/450/500/550 Series... ... 0... 2.0 e ees 
MHTL MCC660 Series ..... 0... cece eee tees Corman Ewa 
MRTL MCC700/800/900 Series... .. 0... 0.0 cc eee eee eee ee eee 
MDTL MCC830/930 Series... 0... 0... ce ee eee eee eee 
MTTL SUHL MCC2000/2050/2100/2150 Series.......... 0c 
NIT TL: MCC3000/3 100 Series.2 i. obcdesdndckucachde satin tae eeers 
MTTL Complex Functions MCC4000/4300 Series............. 00000: 
MTEL.SUEL MCC5000 Series nso Fees oes oe eb Sete wate Se Sadek 
MTTL MCC54HO0/74HOO Series... 1.0... 0. cee ee ee eee 
MTTL SSI MCC5400/7400 Series .... 0.0... 0c ccc ce eee ee ees 
MTTL MSI MCC5400/7400 Series... .... 2.2... ccc ee ee eee eee 
MTTL Complex Functions MCC7200/8200 Series............. 0.0000: 
MTTL Complex Functions MCC8300/9300 Series...............00055 
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DIGITAL SATURATED LOGIC 
INTEGRATED CIRCUIT CHIPS 


MTTL 
MDTL 
MRTL 
SUHL 
MHTL 


DIODE ARRAYS 
CUSTOM CIRCUITS 


Motorola is firmly committed to supply a complete 
line of TTL, DTL, SUHL, HTL, RTL, diode arrays and 
custom digital chips. 

By combining a N.A.S.A. Class A approved wafer 
area with technology advantages (Silicon-Aluminum 
metallization) and state-of-the-art screening methods 
(Total Electrical Stress Test) overall chip reliability 
is maximized. 


Si-Al METALLIZATION 


Silicon-Aluminum metallization is utilized on all 
TTL and SUHL product lines. This process provides 
several important advantages over pure Aluminum 
metal systems. The result is increased quality and 
more reliable product: 

1. Mean-times-before-failure due to electromigra- 
tion are extended through the addition of 
Silicon. 

2. Produces improved step coverage, as deposition 
temperatures can be increased without etch pit 
problems. 

3. Etch pit formation at the metal-semiconductor 
surface interface in the preohmic contact areas 
is minimized. ; 

4. Hillock formation (protrusions from the metal 
surface) is reduced due to addition of the 
silicon. 

5. Provides more desirable interface conditions 
between metal and insulation glass in the manu- 
facture of multilayer metal circuits. 

6. Excellent edge definition in the metal patterning. 


MOTOROLA STRESS T.E.S.T. 


Motorola now has available an additional test pro- 
cedure at wafer probe for all TTL and Saturated Logic 
product lines. This special testing is called Motorola 
Stress T.E.S.T. (Total Electrical Stress Test). These 
tests are designed to eliminate any electrically weak 
device, even though it may be completely within all 
other specified parameters. By screening out these 
weak devices, overall reliability is increased due to a 
reduction of infant mortality failures as well as a 
deletion of potential future failures. 

Motorola Stress T.E.S.T. consists of two basic 
test modes: Overvoltage or stress testing and leakage 
testing. The overvoltage tests screen out any device 
eiements with voltage sensitive oxide or diffusion 
faults which constitute latent reliability field hazards 
under normal operating conditions. The leakage tests 
eliminate any devices which have low fteakage current 
paths which would exist due to soft or shorted junc- 
tions, diffusion faults or surface problems. 

Overall, the Motorola Stress T.E.S.T. provides 
several important features: 


1. Overali reliability on a level with “‘burned-in” 
product. : 

2. Reduced Infant-Mortality rate. - 

3. Higher reliability than devices 100% visually 
screened to Level A criteria. 

4. A truly objective means of screening for im- 
proved reliability. 
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Each Digital Saturated logic chip and wafer receives 
100% electrical probe and visual inspection. Every die 
is glass passivated and gold alloy backed, 

Specific processing received by each die and wafer 
is detailed on the following flow chart. 


DIGITAL SATURATED LOGIC CHIP 
PROCESSING FLOW CHART 


WAFER FABRICATION 


STABILIZATION BAKE 


100% UNIT PROBE 


1ST ORDER OPTION 2ND ORDER OPTION 
CHIP FORM WAFER FORM 


SCRIBE VISUAL INSPECTION 
AND BREAK OF UNSCRIBED WAFER 


LOAD INDIVIDUAL LOAD INDIVIDUAL 
MULTI-PAKS WAFER-PAKS 


100% VISUAL 0.A. VISUAL INSPECTION 
INSPECTION AND TAMPER PROOF SEAL 


Q.A. VISUAL INSPECTION LABEL WAFER-PAKS 


AND TAMPER PROOF SEAL 








OUTGOING @Q.A. 





LABEL MULTI-PAKS INSPECTION 


OUTGOING Q.A. SHIP WAFER-PAKS 


INSPECTION 


TO CUSTOMER 





SHIP MULTI-PAKS 
TO CUSTOMER 
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PROCESS DESCRIPTION 


Stabilization Bake: 


Each wafer is. subjected to stabilization bake at 
elevated temperature without electrical stress as a 
preconditioning treatment. 


100% Unit Probe: 


All Digital Saturated Logic Chips are 100% probed 
to ensure meeting the DC electrical specifications 
presented on Motorola standard data sheets. Probe 
limits are guard-banded at 25°C to separate chips into 
Commercial and Military temperature ranges. The 
100% probe testing usually consists of all DC param- 
eters and functionality tests; Total Electrical Stress 
Testing (T.E.S.T.) is also available as an optional 
screen. AC and DC parameters which cannot be tested 
directly to data sheet limits are guaranteed to an LTPD 
of 20/accept on 2 (over rated operating temperatures). 


FIRST ORDER OPTION— CHIP FORM 


Scribe and Break: 


The probed wafer is scribed and broken into indi- 
vidual chips and electrical rejects are removed. 


Load Multi-Paks: 


Chips are loaded into a waffle type carrier using a 
vacuum needle. 


100% Visual Inspection: 


Each chip is visually inspected and rejects are 
removed. 

Military temperature range chips are inspected to 
Motorola specification 12M55367J which meets or 
exceeds MIL-STD-883 method 2010.2 condition B. 
Commercial temperature range chips are inspected to 
Motorola specification 12M53030J, which meets 
the intent of MIL-STD-883B. 


0.A. Visual Insnection: 


A sample is taken from each lot and visually in- 
spected to the same criteria as the total lot. Military 
temperature range product must meet 1.5% A.O.Q.L. 
(Average Outgoing Quality Level) and commercial 
temperature range product must meet 2.5% A.O.Q.L. 
All Carriers have ‘‘tamper-proof”’ seals affixed by Q.A. 
personnel. 


Label Multi-Paks: 


Each individual carrier receives a label which 
includes device type, mask number, wafer lot number, 
date code and quantity. 


Outgoing Q.A. Inspection: 


All lots are inspected to verify labeling, counts and 
final packaging. 


Ship Multi-Paks to Customer. 


SECOND ORDER OPTION— WAFER FORM 


Visual Inspection: 


Each unscribed wafer is visually inspected for gross 
processing and handling defects. Reject wafers are re- 
moved. 


Load Wafer-Paks: 


The individual wafer-paks are loaded with one 
~ wafer per wafer-pak. 


Q.A. Visual Inspection: 


The wafers are reinspected and ‘tamper-proof’ 
seals affixed by O.A. personnel. 


Label Wafer-Paks: 


A label is affixed to each wafer-pak which includes 
device type, mask number, wafer lot number, date 
code and quantity of good die per wafer. 


Outgoing Q.A. Inspection: 


All lots are inspected and labeling, counts, and 
final packaging are verified. 


Ship Wafer-Paks to Customer. 


NON-STANDARD CHIP 
PROCESSING CAPABILITIES 


The standard Digital Saturated Logic Chips as pre- 
sented in this data book are selected by many cus- 
tomers to meet a wide variety of application require- 
ments. 

Nevertheless, there are situations when a designer 
can benefit from a non-standard device for a specific 
circuit requirement. 

To satisfy these needs, any device from Motorola's 
extensive lines of Digital Saturated Logic circuits may 
be purchased on a specially negotiated basis. Non- 
standard capabilities include, but are not limited to 
the following: 


e Encapsulation of samples from chip lot for lot 
qualification 

@ Temperature testing on encapsulated sample 

lots to guarantee performance over temperature 

range 

Special visual criteria 

SEM inspection of metallization 

Bondability testing 

Maintenance of diffusion lot integrity 

Additional electrical testing and selection 

Special labeling 

Flip-chip technology for high volume, low cost 

hybrid microcircuits 

Generic data 

Reliability data 

Layout tolerances 

Custom chip design 

Total Electrical Stress Testing (T.E.S.T.) 


GENERAL PHYSICAL CHARACTERISTICS 
OF DIGITAL SATURATED LOGIC CHIPS 


The following characteristics represent the vast 
majority of all Digital Saturated Logic Chips. Since an 
individual chip type may vary slightly, contact Moto- 
rola for information regarding physical characteristics 
critical to a particular application. The overall size 
and final metallization pattern is shown on the follow- 
ing pages for each chip. The metallization patterr. 
shows the position and identification for each pad. 

1. Chip thickness 9 + 1 mil 

2. Passivation 9-11 k 

3. Front metallization type: 

TTL, SUHL — Silicon Aluminum 
DTL, RTL, HTL, 
Diode Arrays — Pure Aluminum 
4. Metallization thickness: 
Single layer metal — 11-14 kA 
Double layer metal — 1st layer 7-8.5 kA 
Double layer metal — 2nd layer 20-22 kA 
5. Back metallization — Gold, alloyed 
6. Pad dimensions 
Typical 4.5 x 4.5 mils 
Minimum 4.0 x 4.0 mils 
7. Overall chip dimensions 
As given for individual device type. + 5.0 mils 
should be allowed for scribe tolerance. 


PACKAGING 


Digital Saturated Logic Chips are available in three 
package options: Multi-Pak for chips, Wafer-Pak for 
wafers, and prebonded onto a continuous reel of tape 
(M.E.S.A.-Pak). 


Multi-Pak 


The Multi-Pak is a non-spill type waffle carrier 
consisting of a two-inch square with 100 compart- 
ments arranged in a 10 by 10 matrix tray with a trans- 
parent cover. The chips are covered within the carrier 
by antistatic inert filter paper. The Multi-Pak carrier 
is designed to provide maximum device protection, 
permit partial removal of chips and resealing of carrier, 
and supply a convenient container for unused device 
storage. 


Wafer-Pak 


Wafers are placed in a plastic box, between two 
layers of mylar or inert filter paper sandwiched be- 
tween two layers of polyfoam. The plastic box is 
securely taped shut and allows no movement of the 
wafer. 


M.E.S.A-Pak 


The M.E.S.A.-Pak (Motorola Etched Strip Assem- 
bly) is a new innovation within the chip industry. 

Dice may be ordered pre-bonded to an etched 
metal tape pattern. The pattern is etched onto a con- 
tinuous reel of tape and registered to align with bond- 
ing pads of conventional die. 

The M.E.S.A. method of chip mounting offers ex- 
cellent heat conductivity away from the die. Bond 
strength of die/foil connections far exceeds conven- 
tional wire bonds. 

The reel carriers provide a low cost means of auto- 
mated handling, assembly and testing. Not all device 
types are presently available in the M.E.S.A.-Pak. 
Consult your local Motorola representative for assis- 
tance. 


DEVICE DATA 


Detailed information is presented in Motorola 
data books and on detailed data sheets. The following 
pages contain a description of each device, logic dia- 
gram, chip geometry and pin identification. 

All pin numbers are referenced to the equivalent 
pinout of dual-in-line packages. 
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HTT ET 


MTTL —SUHL 
LTTE 


MCC400/450 Series (0 to +75°C) 


jing 


These integrated circuits comprise a family of transistor-transistor logic designed for general 
purpose digital applications. The family has a medium operating speed (20 MHz clock rate), good 
external noise immunity, high fan-out, and the capability of driving lines up to 600 pF capacitance. 


0to 75°C | —55 to +125°C 














































MCC400 MCC500 Dual 4 Input NAND Gate 2BN 35x42 
MCC401 MCC501 Exp. 4 Wide 2-2-2-3 Input AO! Gate 58E 36x50 
MCC402 MCC502 8 Input NAND Gate 6DN 36x38 
MCC403 MCC503 2 Wide 3 Input AOI Gate w/Gated Complement 30F 48x53 
MCC404 MCC504 Exp. 3 Wide 3 Input AOI Gate 89A 49x36 
MCc405 MCC505 Exp. 2 Wide 4 Input AOI Gate 4DA 36x38 
MCC406 MCC506 Exp. 8 Input NAND Gate 6DN 36x38 
MCC407 MCC507 Line Driver 76P 39x53 
MCC408 MCC508 Quad 2 input NAND Gate 8DB 44x45 
McC409 MCC509 4 Wide 3-2-2-3 Input Exp. for AOI Gates 89A 49x36 
MCC410 MCC510 Dual 4 Input Exp. for AO! Gates 4DA 36x38 
MCC411 MCC511 Dual 4 Input Exp. for NAND Gates 4DA 36x38 
MCC412 MCC512 Triple 3 Input NAND Gate 45V 44x45 
MCC413 MCC513 R-S Flip-Flop 24A 41x47 
MCC414 MCC514 Gated R-S Flip-Flop O3A 47x52 
MCC415 MCC515 AND J-K Flip-Flop BEX §3x63 
MCC416 MCC516 OR J-K Flip-Flop 8EX 53x63 
MCC419 MCc519 Triple 2-input Buss Driver 78E 50x50 
McC420 MCC520 Exp. Dual 2 Wide 2-Input AO! Gate ORW 40x45 
Mcc421 MCC521 AC Coupled R-S Flip-Flop 03A 47x52 
McCc422 MCC522 Dual Type D Flip-Flop 80V 62x65 
MCC423 MCC523 Dual J-K Flip-Flop (separate clock) 2TJ 59x66 
MCC424 MCC524 Dual J-K Flip-Flop (common clock) 2TJ 59x66 
MCC425 MCC525 Hex Inverter 80E 68x54 
MCC426 MCC526 Dual 3-Input Pulse Shaper/Delay AND Gate 76E 43x48 
MCC427 MCC527 OR Exp. Dual 4-Input AND Gate 76E 43x48 
MCC428 MCC528 Dual 2-Wide 2-3 Input OR Expander 76E 43x48 
McCc429 MCC529 Hex Inverter 79M 53x61 
Mcc450 MCC550 Dual 4 Input NAND Gate 2BN 35x42 
McC451 MCC551 Exp. 4 Wide 2-2-2-3 Input AOI Gate 58E 36x50 
MCC452 MCC552 8 Input NAND Gate 6DN 36x38 
MCC453 MCC553 2 Wide 3 Input AOI Gate w/Gated Complement 30F 48x53 
MCC454 MCC554 Exp. 3 Wide 3 Input AOI Gate r 89A 49x36 
McC455 MCC555 Exp. 2 Wide 4 Input AOI Gate 4DA 36x38 
MCC456 MCC556 Exp. 8 Input NAND Gate 6DN 36x38 
MCC457 MCC557 Line Driver 76P 39x53 
MCC458 MCC558 Quad 2 Input NAND Gate 8DB 44x45 
MCC459 MCC559 4 Wide 3-2-2-3 Input Exp. for AOI Gates B9A 

MCC460 MCC560 Dual 4 Input Exp. for AO! Gates 

MCC461 MCC561 Dual 4 Input Exp. for NAND Gates 

McC462 MCC562 Triple 3 input NAND Gate 

MCC463 MCC563 R-S Flip-Fiop 

MCC464 MCC564 Gated R-S Flip-Flop 

MCC465 MCC565 AND J-K Flip-Flop 

MCC466 MCC566 ‘OR J-K Flip-Flop 

MCC469 MCC569 Triple 2-Input Buss Driver 

MCC470 MCC570 Exp. Dual 2 Wide 2-Input AOI Gate 

MCC471 MCCS571 AC Coupled R-S Flip-Flop 

MCC472 MCC572 Dual Type D Flip-Flop 

MCC473 © MCC573 Dual J-K Flip-Flop (separate clock) 

MCC474 MCC574 Dual J-K Flip-Flop (common clock) 

MCC475 MCC575 Hex Inverter 

MCC476 MCC576 Dual 3-Input Pulse Shaper/Delay AND Gate 

MCC477 MCC577 OR Exp. Dual 4-Iinput AND Gate 

MCC478 MCC578 Dual 2-Wide 2-3 Input OR Expander 

MCC479 MCC579 Hex Inverter 
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MCC400/MCC450/MCC500/MCC550 
Dual 4 input NAND Gate 


35 x 42 


BND PIN CONNECTIONS 


12=1°2¢3¢13 


1 
1 
1 
1 
1 
1 
1 
1 


Veco =Pin4 tod = 10 ns typ 
GND= Pin 10 Pp = 30 mW typ/pkg 


MCC401/MCC451/MCC501/MCC551 
Expandable 4 Wide 2 2 2 3 Input AND OR INVERT Gate 


PIN CONNECTIONS 


36 x 50 (1) 14 
(58E) (1) 
: 2 (1) 
(1) 

(1) 

(1) 

iH 

(1) 


Emitter 13 
Collector 12 


5 


11= (14¢1) + (2¢3) + (5°6) + (7*8e9)+... 


Vec=Pin4 tog = 12 ns typ 
GND=Pin10 Pp = 30 mW typ/pkg 


MCC402/MCC452/MCC502/MCC552 
8 Input NAND Gate 
36 x 38 
(6DN) PIN CONNECTIONS 


ON 
St et 
Ne a 
WDONODOWN 


-_ 


12=7*°2*°3*5*6*7+*9e13 


Vec = Pin4 tod = 12 nstyp 
GND=Pin10 Pp = 15 mW typ/pkg 





All dimensions are in mils. 
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MTTL SUHL MCC400/450/500/550 Series (continued) 
MCC403/MCC453/MCC503/MCC553 
2 Wide 3 Input AND OR INVERT Gate With Gated Complement 
48 x 53 PIN CONNECTIONS 
(30F) 
4 


tod = 11 ns typ 


Ycc=Pin4 p= 35 mW typ/pkg 
GND= Pin 10 


MCC404/MCC454/MCC504/MCC554 
Expandable 3 Wide 3 Input AND OR INVERT Gate 


PIN CONNECTIONS 
49 x 36 


(1) 
ti 

1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 


=-00 NOOO WN 


_ 


Collector 13 
Emitter 14 
12 = (19203) +(5°6e7)+(8e9e11)+ _.. 


Vcc = Pin4 tod = 12 ns typ 
GND=Pin10 Pp = 25 mW typ/pkg 


MCC405/MCC455/MCC505/MCC555 
Expandable 2 Wide 4 Input AND OR INVERT Gate 


ION 
26 x 38 PIN CONNECTIONS 


(4DA) 


~ 


3 


Emitte 
Collecto 


—s 
OWNONOO WHA 


SS 


12= (14 ¢1*2 °©3)+(5*6*7 © 8)t.,, 


Vcc = Pin4 tog = 12 ns typ 
GND = Pin 10 Pp = 20 mW typ/pkg 
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MTTL SUHL MCC400/450/500/550 Series (continued) 


MCC406/MCC456/MCC506/MCC556 
Expandable 8 Input NAND Gate 
PIN CONNECTIONS 
36 x 38 


(6DN) 
4 


1 

1 
3 1 
1 
1 
1 
1 


(1) 
Base 
Collector 1 


4 
1 
2 
3 
5 
6 
7 
8 
9 
3 


en eo ee ee ee See 
Vec =Pin4 tod = 18 ns typ 
GND = Pin 10 Pp = 15 mw typ/pkg 


MCC407/MCC457/MCC507/MCC557 
Line Driver 


39 x53 PIN CONNECTIONS 


_ 


ONO WNW 
-_ = 
= N 


QHAaAD nAGH 


Fe ama tetas tae 
oto ed _ ot ot od 


12=Te2°3e13 


Vcc = Pin4 tod = 25 ns typ 
GND = Pin 10 @ 1000 pF Load 
Pp = 60 MW typ/pkg 


MCC408/MCC458/MCC508/MCC558 
Quad 2 Input NAND Gate 
PIN CONNECTIONS 


44x 45 
(1) 


(1) 
(1) 
(1) 
(1) 
(1) 


Vec=Pin4 tog= 10 nstyp 
GND =Pin10 Pp = 60 mW typ/pkg 
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MTTL SUHL MCC400/450/500/550 Series (continued) 


MCC409/MCC459/MCC509/MCC559 
4 Wide 3 2 2 3 Input Expander for AND OR INVERT Gates 


49 x 36 
PIN CONNECTIONS 


Emitter 


Collector 11 


Vcc = Pin4 
GND = Pin 10 


OOn OA NWN —bW 


MCC410/MCC460/MCC510/MCC560 
Dual 4 Input Expander for AND OR INVERT Gates 


36 x 38 
PIN CONNECTIONS 


Collector 


= Ep ae 


Emitter 
Emitter 
—\9 
a Nias 
Voco=Pin4 Collector 
GND = Pin 10 


MCC411/MCC461/MCC511/MCC561 
Dual 4 Input Expander for NAND Gates 


36 x 38 | | 
(ADA) PIN CONNECTIONS 


Collector 
~Si2 
~%43 
Base 
Base 


Collect 
GND = Pin 10 ree 
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MTTL SUHL MCC400/450/500/550 Series (continued) 


MCC412/MCC462/MCC512/MCC562 
Triple 3 Input NAND Gate 


PIN CONNECTIONS 


WN—= ONO Wh= 


PAO Ome ue 
ot ot = we od od 
eee ew 


— = od 


tog = 10 ns typ 
Pp = 45 mW typ/pkg 


Vcc= Pin 4 
GND = Pin 10 


MCC413/MCC463/MCC513/MCC563 
R-S Flip Flop 


PIN CONNECTIONS 


t+ = 15 ns typ 
t- = 20 ns typ 
Pp = 30 mW typ/pkg 


Vec = Pin4 
GND = Pin 10 





MTTL SUHL MCC400/450/500/550 Series (continued) 


MCC414/MCC464/MCC514/MCC564 
Gated R-S Flip Flop 


PIN CONNECTIONS 


(1) $1 14 
(1) S21 
(1) $3 2 
(1) Rp 13 


(2) CLOCK 


(1) Sp 
(1) R1 
(1) R2 
(1) R3 


Vcc = Pin4 
GND = Pin 10 
tt = 7.5 ns typ 


t- = 20 ns typ 
Pp = 30 mw typ/pkg 


MCC415/MCC465/MCC515/MCC565 
AND J-K Flip Flop 


PIN CONNECTIONS 


(1) RESET 13 


K3 i 
K2 


K1 2 
CLOCK 
J1 


J2 
J3 


SET 
PRESET 


tod- = 25 ns typ 
tod+ = 13 ns typ 
Pp = 40 mW typ/pkg 
Voc = Pin4 
GND = Pin 10 





MTTL SUHL MCC400/450/500/550 Series (continued) 


MCC416/MCC466/MCC516/MCC566 
OR J-K Flip Flop 


PIN CONNECTIONS 


GND =Pin 10 tpg- = 25 ns typ 
tod+ = 13 ns typ 
Pp = 50 mW typ/pkg 


MCC419/MCC469/MCC519/MCC569 
Triple 2-Input Buss Driver 


PIN CONNECTIONS 


Propagation Delay Time (using 5.0 k ohm pullup resistor): 
tod+ = 50 ns typ 
tod- = 15 ns typ 
Pp = 54 mW typ/pkg 


Vec=Pin4 
GND = Pin 10 
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MTTL SUHL MCC400/450/500/550 Series (continued) 


MCC420/MCC470/MCC520/MCC570 
Expandable Dual 2-Wide 2-Input AND OR INVERT Gate .- 


PIN CONNECTIONS 


(1) 14 
(1) 1 
(1) 2 
(1) 3 


(1) 5 
(1) 6 
(1) 9 
(1) 11 
Emitter 7 
Collector 8 
12=(5 - 6)+(9° 11)+.., 
tog = 12 nstyp 
Pp = 40 mW typ/pkg 
Vec =Pin4 
GND = Pin 10 


MCC421/MCC471/MCC521/MCC571 
AC Coupled R-S Flip Flop 


PIN CONNECTIONS 


10 1 12 


(1)RE2 


(1)CR 3 — 
f= 10 MHz typ 


Pp = 30 mW typ/pkg 
(1) e5—j 
(1) Sc 6 


Veco =Pin4 
GND = Pin 10 
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MTTL SUHL MCC400/450/500/550 Series (continued) 


MCC422/MCC472/MCC522/MCC572 
Dual Type D Flip Flop 


PIN CONNECTIONS 


f = 30 MHz typ 
Pp= 84 mW typ/pkg 


Voc = Pin 4 
GND = Pin 10 


MCC423/MCC473/MCC523/MCC573 
Dual J-K Flip Flop (separate clock) 


PIN CONNECTIONS 


(1) J 
(1.5) CLOCK 
(1) K 


O 
(1.5) CLOCK 3 0 
(1) K 
5 e 
e 


(+) SET 8 


Vec = Pin4 
GND=Pinio * =45 MHz typ 
Pp = 110 mW typ/pkg 





MTTL SUHL MCC400/450/500/550 Series (continued) 


MCC424/MCC474/MCC524/MCC574 
Dual J-K Flip Flop (common clock) | 


PIN CONNECTIONS 


(«) SET 14 
(1) 

(1) K 
(3) CLOCK 
(*«*) RESET 

(1) 


(1) 


(+) 


Vec=Pin4 = § = 45 MHz typ 
GND=Pin 10 p= 110 mW typ/pkg 


MCC425/MCC475/MCC525/MCC575 
Hex Inverter 


PIN CONNECTIONS 


Vec= Pin 4 = 
GND = Pin 10 Positive Logic: 2=3 


Total Power Dissipation = 90 mW typ/pkg 
Propagation Delay Time = 10 ns typ 
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MTTL SUHL MCC400/450/500/550 Series (continued) 


MCC426/MCC476/MCC526/MCC576 
Dual 3-Input Pulse Shaper/Delay AND Gate 


PIN CONNECTIONS 


RESISTOR 3 
BASE 2 


1 
1 
11 


RESISTOR 5 


BASE 6 12=1°13 414 


tod = 15 nstyp 
Pp = 60 mW typ/pkg 


Vcc = Pin4 
GND = Pin 10 


MCC427/MCC477/MCC527/MCC577 
OR Expandable Dual 4-Input AND Gate 





PIN CONNECTIONS 


a 
= 


eee 
2 souls 


11 


9 
12=1¢2¢3¢14+--- 


tod = 10 ns typ 
Pp = 38 MW typ/pkg 


Vcc = Pin4 
GND = Pin 10 
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MTTL SUHL MCC400/450/500/550 Series (continued) 


MCC428/MCC478/MCC528/MCC578 
Dual 2-Wide 2-3 Input OR Expander 


PIN CONNECTIONS 


ap Me | 
aS ae 
‘ga 


Vcc = Pin 4 
GND = Pin 10 


MCC429/MCC479/MCC529/MCC579 
Hex Inverter 


PIN CONNECTIONS 


(1) 3 
(1) 6 
(1) 8 
(1) 71 
(1) 13 


tod = 10 nstyp 
Pp = 90 mW typ/pkg 
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HATTA lA 


MCC660 Series (—30 to +75°C) 


Motorola’s MHTL integrated circuits are especially designed to meet the requirements 
of industrial applications because of the outstanding noise immunity. MHTL circuits provide 
error-free operation in high noise environments far beyond the tolerance of other integrated 
circuit families. Multifunction packages and broad operating temperature range further tailor 
this family to the industrial designer’s requirements. 


MCC660 Exp. Dual 4-Input Gate (active pullup) 
MCC661 Exp. Dual 4-Input Gate (passive pullup) 
MCC662 Exp. Dual 4-Input Line Driver 
MCC663 Dual J-K Flip-Flop 
MCC664 Master Slave R-S Flip-Flop 
MCC665 Triple Level Translator 
MCC666 Triple Level Translator 
MCC667 Dual Monostable Multivibrator 

_ MCC668 Quad 2-Input Gate (passive pullup) 
MCC669 Dual 4-Input Expander 
MCC670 Triple 3-Input Gate (passive pullup) 
MCC671 Triple 3-Input Gate (active pullup) 
MCC672 Quad 2-Input Gate (active pullup) 
MCC673 Dual 2-Input AOI Gate 
MCC674 Dual 2-Input AO! Gate 
MCC675 Dual Pulse Stretcher 
MCC676 BCD-to-Decimal Decoder-Driver 
MCC677 Hex Inverter With Strobe (active pullup) 
MCC678 Hex Inverter With Strobe (without output resistors) 
MCC679 _ Dual Lamp Driver 
MCC680 Hex Inverter 
MCC681 Hex Inverter (O.C.) 
MCC682 . Quad Latch 
MCC683 Quad 2-Input Exclusive OR 
MCC684 Decade Counter 
MCC685 Binary Counter 
MCC686 4-Bit Shift Register 
MCC688 Dual J-K Flip-Flop 
MCC689 Hex Inverter (high voltage) 
MCC690 Hex Inverter (active pullup) 
MCC691 Hex Inverter/Translator 
MCC696 Dual Line Driver Receiver 
MCC697 Hex Inverter (Passive Pullup) 
MCC699 Dual 2-Input Power AND Gate 
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a 























| | 
MHTL MCC660 Series 
| 


LETTTTTEEITTTTEETTTT 


mn mT 


Expandable Dual 4-Input Gate (active pullup) 


PIN CONNECTIONS 


4) 4 
2 

6 (10) 

44) 4 

(1) 5 


ones 


(1) 9 
(1) 10 
(1) 12 e108) 
(1) 13 
11 : 


tod = 110 ns typ 
Pp = 88 mW typ/pkg (Inputs High) 
26 mW typ/pkg (Input Low) 


Vec= Pin 14 
GND = Pin 7 





MCC661 
Expandable Dual 4-Input Gate (passive pullup) 


PIN CONNECTIONS 
, 
2 
4 
5 
a) 


(1) 9 

(1) 10 
8 (10) 

(7) 12 

(1) 13 

11 


tod = 125 ns typ 
Pp = 88 mW typ/pkg (Inputs High) 
26 mW typ/pkg (Input Low) 


Vec = Pin 14 
GND = Pin 7 





All dimensions are in mils. 


MHTL MCC660 Series (continued) 


MCC662 
Expandable Dual 4-Input Line Driver 


PIN CONNECTIONS 


(1) 1 
(1) 2 
(1) 4 
(1) 5 
3 
(1) 9 

(1)10 

(1)12 

(1)13 

Voc =Pin 14 11 


GND = Pin 7 
6=120e204¢5 ¢[{3] 


tod = 140 ns typ 
Pp = 180 mW typ/pkg (Inputs High) 
26 MW typ/pkg (Input Low) 





MCC663 
Dual J-K Flip Flop 








61 x 62 
(2EA) 
PIN CONNECTIONS 
5 4 3 
(1) 5 (9) 
2 (1.5) 4 
6 (1) 2 (9) 
1 (2) 3 
7 (1) 9 8 (9) 
14 (1.5)10 
8 (1) 12 13 (9) - 
2) 4 eed 
: 13 
. Voc = Pin 14 fT og = 3.0 MHz/typ 
10 11 12 GND = Pin7 Pp = 200 mW typ/pkg 
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MHTL MCC660 Series (continued) 





_  MCC664 
Master-Slave R-S Flip Flop . 


PIN CONNECTIONS 


(1) 10 
(1) 3 


(1) 4 
(3) 2 
(1) 11 


(1) 12 


(1) 5 


Vcc = Pin 14 fT og = 3.0 MHz typ 
GND=Pin7 Pp = 160 mW typ/pkg 


_ MCC665 
Triple Level Translator 


PIN CONNECTIONS 


(MOTL = 8) 
(MTTL II = 5.5) 
(MRTL = 5) 


Vcc = Pin 14 
GND = Pin 7 


3=1¢ [2] 
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MHTL MCC660 Series (continued) 


MCC666 
Triple Level Translator 


PIN CONNECTIONS 


12=2¢ (1) +13 


tod = 75 ns typ 
Pp = 105 mW typ/pkg 


Vec=Pin14 
GND =Pin7 


MCC667 
Dual Monostable Multivibrator 


PIN CONNECTIONS 


1f-2 (10) 
Tss 
Or-6 (10) 
tog = 140 ns typ 
112 (10) Pp = 240 mW typ/pkg 
Tss 
OF 8 (10) 


Vcc = Pin 14 
GND = Pin 7 
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MHTL MCC660 Series (continued) 


MCC668 
Quad 2-Input Gate (passive pullup) 


PIN CONNECTIONS 


3 (10) 
6 (10) 
8 (10) 


11 (10) 


ta = 125 ns typ 
Pp = 176 mW typ/pkg (Inputs High) 
52 mW typ/pkg (Input Low) 


Voc = Pin 14 
GND = Pin7 


MCC669 
Dual 4-Input Expander 


PIN CONNECTIONS 
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MHTL MCC660 Series (continued) 


MCC670 
Triple 3-Input Gate (passive pullup) 


PIN CONNECTIONS 


(1) 3 
(1) 5 
(1) 9 
(1) 11 
(1) 1 
(1) 13 
tog = 125 ns typ 


Pp = 132 mW typ/pkg (Inputs High) 
39 mW typ/pkg (Input Low) 


Voc = Pin 14 
GND = Pin7 


MCC671 
Triple 3-Input Gate (active pullup) 


PIN CONNECTIONS 


(1) 3 
(1) 5 
(1) 9 
0 10—] ons (10) 
(1) 11 
(1) 1 
(1) 13 


tod = 110 ns typ 
Pp = 132 mW typ/pkg (Inputs High) 
39 mW typ/pkg (Input Low) 


Voc = Pin 14 
GND =Pin7 
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MHTL MCC660 Series (continued) 


MCC672 
Quad 2-Input Gate (active pullup) 


PIN CONNECTIONS 


(1) 
(1) 


re 

3 (10) 

2 

(1) 4 aes 
6 ((10 

(1) 5 

(1) 9 

(1) 10 

od 


(1) 13 


8 (10) 


11 (10) 


tog = 110 ns typ 
Pp = 176 mW typ/pkg (Inputs High) 
52 mW typ/pkg (Input Low) 


Vec = Pin 14 
GND =Pin7 


MCC673 
Dual 2-Input AND OR INVERT Gate 


PIN CONNECTIONS 


(1) 4 
(1) 2 


CONSULT FACTORY . 


__ 
(1) 4 
ess 





(1) 13 
(1) 12 


11 
(1) 10 
(1) 9 


tod = 110 ns typ 
Pp = 160 mW typ/pkg (Inputs High) 
50 mW typ/pkg (Input Low) 


Voc = Pin 14 
GND = Pin 7 
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MHTL MCC660 Series (continued) 


MCC674 
Dual 2-Input AND OR INVERT Gate 


PIN CONNECTIONS 


(1) 
(1) 


1 
2 
CONSULT FACTORY 3 6 (10) 
(1) 4 : 
My8 Voc =Pin 14 
GND =Pin7 
(1) 13 


(1) 12 
11 
(1) 10 
(1) 9 
tod = 125 ns typ 


Pp = 160 mW typ/pkg (Inputs High) 
50 mW typ/pkg (Input Low) 


MCC675 
Dual Pulse Stretcher 


PIN CONNECTIONS 


tod = 150 ns typ (Pins 1, 6) 
110 ns typ (Pins 5, 6) 
Pp = 180 mW typ/pkg 


Vcc = Pin 14 
GND = Pin7 
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MHTL MCC660 Series (continued) 


MCC676 
BCD to Decimal Decoder Driver 


PIN CONNECTIONS 


adadadoaococd oa 
on oOoonnP WHO =| Oo 


© 


Power Dissipation = 380 mW typ/pkg 


Vec= Pin 16 
GND = Pin8 


_ MCC677 
Hex Inverter With Strobe (active pullup) 


52 x 54 
(95R) PIN CONNECTIONS 


(1) 3 
(1) 4 


5 (10) 


7 (10) 

(1) 6 ; 
1) 1 
— 2 (10) 


(1)10 
9 (10) 


(1)13 
11 (10) 


(1)15 


Vec=Pin16 (1112 
GND =Pin8 


14 (10) 


tod = 110 ns typ 
Pp = 246 mW typ/pkg (Inputs High) 
96 MW typ/pkg (Input Low) 
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MHTL MCC660 Series (continued) 


MCC678 
Hex Inverter With Strobe (without output resistors) 


PIN CONNECTIONS 


(1) 3 


5 (10 
(1) 4 st) 


aie 7 (10) 
1 


1 
” 2 (10) 
(1)10 
9 (10) 
(1)13 
11(10) 
i oe 14(1 
Veco=Pin16 445 (10) 


GND = Pin8 
tod = 125 nstyp 


Pp = 192 mW typ/pkg (Inputs High) 
96 mW typ/pkg (Inputs Low) 


MCC679 
Dual Lamp Driver 


PIN CONNECTIONS 


(1) 
(1) 


(1) 


(1) 9 
(1)10 


1 
2 
°(1) 4 
5 
3 


8 
(1)12 (125) 
(1)13 
11 


tog = 0.5 us typ 
Pp = 250 mW (Inputs High) 
30 mW (Input Low) 


Voc = Pin 14 
GND = Pin 7 
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MHTL MCC660 Series (continued) 


MCC680 
Hex Inverter 


PIN CONNECTIONS 


2 (10) 
(1) 4 (10) 
(1) | 6 (10) 
(1) 8 (10) 
(1) 11 10 (10) 


Vcc = Pin 14 
GND = Pin 7 (1) 13 12 (10) 


tod = 110 ns typ 
Pp = 246 mW typ/pkg (Inputs High) 
96 MW typ/pkg (Input Low) 


MCC681 
Hex Inverter (open collector) 


PIN CONNECTIONS 


(1) 1 2 (10) 
(1) 3 4 (10) 
(1) 5 6 (10) 
(1) 9 8 Gey 
(1) 11 10 (10) 
(1) 13 12 (10) 


tod = 125 ns typ 
Pp = 192 mW typ/pkg (Inputs High) 
96 MW typ/pkg (Input Low) 
Voc = Pin 14 
GND = Pin 7 
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-_MHTL MCC660 Series (continued) 


MCC682 
Quad Latch 


(8) (1) 
15 1 PIN CONNECTIONS 


10 (10) 


17 (10) 
tog = 250 ns typ 
Pp = 375 mW typ/pkg 


13 (10) 


12(10) veg = Pin 16 
GND = Ping 


MCC683 
Quad 2-Input Exclusive OR 


PIN CONNECTIONS 


- CONSULT FACTORY 


(2) 12 


2) 13 
Voc = Pin 14 !?) nares 


GND = Pin 7 


Pp = 380 mW typ/pkg 
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MHTL MCC660 Series (continued) 


MCC684 
Decode Counter 


PIN CONNECTIONS 


-Voc = Pin 16 
GND =Pin8 


frog = 0.5 MHz min 
Pp = 480 mW typ/pkg 


MCC685 
Binary Counter 


PIN CONNECTIONS 


Vcc = Pin 16 
GND = Pin8 


frog = 0.5 MHz min 
Pp = 480 mW typ/pkg 
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MHTL MCC66O0 Series (continued) 


MCC686 
4-Bit Shift Register 


CONSULT FACTORY 


MCC688 
Dual J-K Flip Flop 


CONSULT FACTORY 


7-RR 


PIN CONNECTIONS 


Vcc = Pin 16 
GND = Pin8 


fT og = 0.5 MHz min 
Pp = 480 mW typ/pkg 


PIN CONNECTIONS 


(2) 


fTog = 2.5 MHz typ 
Pp = 375 mW typ/pkg 


Voc = Pin 16 
GND = Pin8 





MHTL MCC660 Series (continued) 


MCC689 
Hex Inverter (high voltage) 


PIN CONNECTIONS 


(1) 2 (10) 
(1) —4 (10) 
(1) — 6 (10) 
(1) 8 (10) 


10 (10) 


Vec = Pin 14 12 (10) 
GND = Pin 7 


tog = 150 ns typ 
Pp = 173 mW typ/pkg (Inputs High) 
55 mW typ/pkg (Inputs Low) 


MCC690 
Hex Inverter (active pullup) 


PIN CONNECTIONS 
(1) 2 (10) 
(1) 4 (10) 
(1) 6 (10) 
(1) 8 (10) 
(1) 11 10 (10) 


(1) 13 12 (10) 


tog = 150 ns typ 
Pp = 173 mW typ/pkg (Inputs High) 
55 mW typ/pkg (Inputs Low) 


Vec = Pin 14 
GND = Pin 7 
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MHTL MCC660 Series (continued) 


MCC691 
Hex Inverter/Translator 


PIN CONNECTIONS 


Vcc = Pin 14 
GND = Pin7 


tod = 150 ns typ 


Pp = 173 mW typ/pkg (Inputs High) 
55 mW typ/pkg (Inputs Low) 


MCC696 
Dual Line Driver Receiver 


PIN CONNECTIONS 


7 (9) 


1 (15) 


Gnd = Pin 8 
Voce Pin 16 


tog = 750 ns typ 
Pp = 225 mW typ/pkg (Inputs High) 
96 MW typ/pkg (Inputs Low) 


Vcc = Pin 16 
GND = Pin 8 
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MHTL MCC660 (continued) 


MCC697 
Hex Inverter (passive pullup) 


PIN CONNECTIONS 


Vcc = Pin 16 
GND = Pin8 


tog = 150 ns typ 
Pp = 173 mW typ/pkg (Inputs High) 
55 mW typ/pkg (Inputs Low) 


MCC699 
Dual 2-Input Power AND Gate 


PIN CONNECTIONS 


= Open Emitter 


= Open Collector 


Voc = Pin 14 
GND = Pin 7 
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HITT 
MRTL 
LITT 


MCC700 Series (+15 to +55°C) MRTL integrated circuits provide a broad line of low- 

MCC800 Series (0 to +100°C) cost, multi-function, digital circuits. Typical gate speed is 

MCC900 Series (-55 to 125°C) 12 ns, with power dissipation averages of 19 mW (input 
high) and 5.0 mW (inputs low) per logic node. 




















































































































































































































































































Type Wafer Mask 
[+15 to +55°C [Oto +100°C | -56 to +125°C| Set # 

MCC700 MCC800 Mccsoo Buffer 

MCC701 MCC801 Mccs01 Counter Adapter 

MCC702 MCC802 MCC902 R-S Flip Flop 

MCC703 MCC803 MCC903 3-Input NOR Gate 

MCC704 MCC804 MCC904 Half Adder 

MCC705 MCC805 MCC905 Half Shift Register 

MCC706 MCC806 MCC906 Half Shift Register (w/o inverter) 
MCC707 MCC807 MCC907 4-iInput NOR Gate 

MCC708 MCC808* MCCs908 Half Adder 

MCC709 MCC809* MCC909 2-Input Buffer 

MCC710 MCC810* MCC910 Dual 2-Input NOR Gate 

MCC711 MCC811* MCC911 4-Input OR/NOR Gate 

MCC712 MCC812* MCC912 Half Adder 

MCC713 MCC813* MCC913 Type D Flip. Flop 

MCC714 MCC814 MCCc914 Dual 2-Input NOR Gate 

MCC715 MCC815 MCC915 Dual 3-Input NOR Gate 
Not Avail. MCC816 MCC916 J-K Flip Flop 

MCC717 MCC817* MCC917 Quad 2-Input NOR Gate 

MCC718 MCC818* MCC918 Dual 3-!nput NOR Gate 

MCC719 MCC819* Mccg919 Dual 4-Input NOR Gate 

MCC720 MCC820* MCC920 J-K Flip Flop 

MCC721 MCC821* MCC921 Dual 2-Input Gate Expander 
MCC722 MCC822* MCC922 J-K Flip Flop 

MCC723 Not Avail. Not Avail. J-K Flip Flop 

MCC724 MCC824 MCC924 Quad 2-input NOR Gate 

MCC725 MCC825 MCC925 Dual 4-Input NOR Gate 

MCC726 MCC826 MCC926 J-K Flip Flop 

MCC727 MCC827 MCC927 Quad Inverter 

MCC728 MCC828* MCC928 5-Input NOR Gate 

MCC729 MCC829 MCC929 5-Input NOR Gate 

MCC764 MCC864* MCC964 Dual Exclusive OR/NOR Gate 
MCC767 MCC867* MCC967 Quad Latch 

MCC770 MCC870* MCC970 BCD to Decimal Decoder 

MCC771 MCC871 MCC971 Quad Exclusive OR Gate 

MCC774 MCC874 MCC974 J-K Flip Flop 

MCC775 MCC875 Mcc975 Dual Half Adder 

MCC776 MCC876* MCC976 Dual J-K Flip Flop 

MCC777 MCC877 MCC977 Binary Up Counter 

MCC778 MCC878* MCC978 Dual Type D Flip Flop 

MCC779 MCC879 MCC979 J-K Flip Flop, 1 Expander, 2 Buffers 
MCC780 MCC880 MCC980 Decade Up Counter 

MCC781 MCC881* MCC981 Dual Buffer 

MCC782 MCC882* MCC982 J-K Flip Flop 

MCC783 MCC883 MCC983 Dual Half Shift Register 

MCC784 MCC884 MCC984 Dual Half Shift Register (w/inverter) 
MCC785 MCC885 MCC985 Quad 2-Input Expander 

MCC786 MCC886 MCC986 Dual 4-input Expander 

MCC787 MCC887 MCC987 1 J-K Flip Flop, 1 Inverter, 2 Buffers 
MCC788 MCC888 MCC988 Dual 3-Input Buffer, non-I nverting 
MCC789 MCC889 MCCg989 Hex Inverter 





MCC790 mMCC8ss0 MCC990 Dual J-K Flip Flop 


*These device types are guaranteed over the operating range 0 to +75°C. (continued) 
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MRTL (continued) 


0 to +100°C | -55 to +125°C 


+ 


15 to +55°C 


Mcc791 
MCC792 
MCC793 


MCC794 © 


MCC796 
MCC797 
MCC798 
Mcc799 

mccg701 

MCC9702 

MCC9704 

Mccg9707 

McCC9709 

MCC9713 

McCc9714 

MCC9715 

McC9718 

Mcc9719 

McC9720 

Mccg9721 

McC9722 

McC9723 

Mcc9724 

MCC9725 


MCC891 
MCC892 
MCC893* 
MCC894 
MCC896 
MCC897 
MCC898* 
MCC899 
MCC9801 
MCC9802 
MCC9804 
MCC9807 
MCC9809 
MCC9813 
MCC9814 
MCC9815 
MCC9818* 
MCCg9819 
MCC9830* 
MCC9821* 
MCC9822* 
MCC9823* 
MCC9824* 
MCC9825* 


mMccsg91 
MCC992 
MCC993 
MCC994 
MCC996 
MCC997 
MCC998 
MCCc999 
mMCCcg9901 
MCC9902 
MCC9904 
MCC9907 
MCCS9909 
MCC9913 
MCC9914 
MCC9915 
MCC9918 
MCC9919 
MCC9920 
MCC9921 
MCC9922 
MCC9923 
MCC9924 
MCC9925 


Chip 
Size 
(Mis) 


Wafer Mask 
Set # 
Dual J-K Flip Flop 
Triple 3-lnput NOR Gate 
Triple 3-input NOR Gate 
Seriai—Parallel Shift Register 
Dual Full Adder 
Oual Full Subtractor 
Dual 2-Input Buffer 
Dual Buffer 
Dual 4 Channe! Data Selector 
Dual J-K Flip Flop 
4-Bit Paratlel Full Adder 
Dual 4 Channel Data Distributor 
Quad Schmitt Trigger 
Quad 2-Input AND Gate 
Quad 2-Input NAND Gate 
Quad 2-Input OR Gate 
Hex Inverter 
Hex Expander 
Hex Expander 
Quad 2-Input Expander 
Dual J-K Flip Flop 
Quad 2-Input AND Gate 


| Quad 2-Input NAND Gate 


Quad 2-input OR Gate 





*These device types are guaranteed over the operating range 0 to +75°C. 
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MCC830 Series (0 to +75°C) 
MCC930 Series (—55 to +125°C) 


MDTL integrated circuits provide an excellent balance of speed, power dissipation, and noise 
immunity for general purpose digital applications. The line includes many multifunction types. 
Additional logic power is provided by the “wired OR” capability of the basic MDTL gate. 


0to 75°C | —55 to +125°C 


MCC830 
MCC831 
MCC832 
MCC833 
MCC834 
MCC835 
MCC836 
MCC837 
MCC838 
MCC839 
MCC840 
MCC841 
MCC842 
MCC844 
MCC845 
MCC846 
MCC847' 
MCC848 
MCC849 
MCC850 
MCC851 
MCC852 
MCC853 
MCC855 
MCC856 
MCC857 
MCC858 
MCC861 
MCC862 
MCC863 
MCC1800 
MCC1801 
MCC1802 
MCC1803 
MCC1804 
MCC1805 
MCC1806 
MCC1807 
MCC1808 
MCC1809 
MCC1810 
MCC1811 
MCC1812 
MCC1813 
MCC1814 
MCC1818 
McCC1820 


MCC930 
MCC931 
MCC932 
MCC933 
MCC934 
MCC935 
MCC936 
MCC937 
MCC938 
MCC939 
MCC940 
MCC941 
MCC942 
MCC944 
MCC945 
MCC946 
MCC947 
MCC948 
MCC949 
MCC950 


.MCC951 


MCC952 
MCC953 
MCC955 
MCC956 
MCC957 
MCC958 
MCC961 
MCC962 
MCC963 
MCC13900 
MCC1901 
MCC1902 
MCC1903 
MCC1904 
MCC1905 
MCC1906 
MCC1907 
MCC1908 
MCC1909 
MCC1910 
MCC1911 
MCC1912 
MCC1913 
MCC1914 
MCC1918 





Exp. Dual 4-Input NAND Gate 

Clocked Flip-Flop 

Exp. Dual 4-Input Buffer 

Dual 4-Input Expander 

Hex Inverter 

Hex Inverter (w/o Output Resistors) 

Hex Inverter 

Hex Inverter 

Decade Counter 

Divide by Sixteen Counter 

Hex Inverter (w/o Input Diodes) 

Hex Inverter (w/o Output Resistors and Input Diodes) 
Dual D Flip-Flop Plus Gates’ 

Exp. Dual 4-Input Power Gate 

Clocked Flip-Flop 

Quad 2-Input NAND Gate 

Quad 2-Input Gate Expander 

Clocked Flip-Flop 

Quad 2-Input NAND Gate (2K Pullups) 
Pulse Triggered Binary 

Monostable Multivibrator 

Dual J-K Flip Flop {common Clock and CD) 
Dual J-K Flip Flop (Separate Clock and SD) 
Dual J-K Flip Flop (2K Pullup Resistor) 
Dual J-K Flip Flop (2K Pullup Resistor) 
Quad 2-Input Buffer 

Quad 2-Input NAND Power Gate 

Exp. Dual 4-Input NAND Gate (2K Pullup) 
Triple 3-Input NAND Gate 

Triple 3-Input NAND Gate (2K Pullups) 
Dual 6-Input NAND Gate 

Oual 5-Input NAND Gate (2K Pullups) 

Exp. 8-Input NAND Gate 

Exp. 8-Input NAND Gate (2K Pullups) 
10-Input NAND Gate 

10-Input NAND Gate (2K Pullup Resistor) 
Quad 2-Input AND Gate 

Quad 2-Input AND Gate (2K Pullup Resistor) 
Quad 2-Input OR Gate 

Quad 2-Input OR Gate (2K Pullup Resistor) 
Quad 2-Input NOR Gate 

Quad 2-Input NOR Gate (2K Pullup Resistor) 
Quad 2-Input Exclusive OR Gate 

Quad Latch 

Quad Latch 

Quad 2-Input NAND Gate 

High Voltage Hex Inverter 
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ITT all 


MCC830/MCC930 
Expandable Dual 4-Input NAND Gate 


PIN CONNECTIONS 


1 
(1) 2 6 (8) (7)* 
(1) 4 

5 

3 


(1) 
NE St ink 
ae 
TY (1) 9 
1 = er (1) 10 
it ne (1) 12 
gy ne won (1) 13 
11 


8 (8) (7)* 


6=1- 224+ 5. [3) 
*Applies to MC861/MC961 


Voc = Pin 14 
GND =Pin7 


MCC831/MCC931 
Clocked Flip Flop 


PIN CONNECTIONS 


Vec = Pin 14 
GND =Pin7 





All dimensions are in mils. 
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~MDTL MCC830/930 Series (continued) 


MCC832/MCC932 
Expandable Dual 4-Input Buffer 


PIN CONNECTIONS 


(1) 1 
(1) 2 
(1) 4 
(1) 5 

3 
(1) 9 
(1) 10 
(1) 12 


(1) 13 
11 


6=1+¢2+4+ 5-6 [3] 


Voc = Pin 14 
GND =Pin7 


MCC833/MCC933 
Dual 4-Input Expander 


PIN CONNECTIONS 





Gnd =Pin 7 
Vec = Pin 14 








MDTL MCC830/930 Series (continued) 


MCC834/MCC934 
Hex Inverter 


PIN CONNECTIONS 


6=7 


Vcc = Pin 14 
GND = Pin7 


MCC835/MCC935/MCC836/MCC936/MCC837 /MCC937 
Hex Inverter (w/o output resistors) 


PIN CONNECTIONS 


13] So—12 


Voc = Pin 14 
GND =Pin7 
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MDTL MCC830/930 Series (continued) 


MCC838/MCC938 
Decade Counter 


ee ete 


PIN CONNECTIONS 


(1.5) (8) (1.5) (8) (1.5) (8) 
3Sp1 424 12Sp2 11 Qo 1O0Sp3 903 


(1) CP 10 
Vec= Pin 14 
GND = Pin? 
(5) Cp 20 


MCC839/MCC939 
Divide by Sixteen Counter 


PIN CONNECTIONS 


(1.5) (8) (1.5) (8) (1.5) (8) 
35801 4Q4 12Sp2 11 Qg 10Sp3 903 





Voc = Pin 14 
GND = Pin7 


(5) Cp 20 


(1.5) (8) 
5Spq4 65Q4 


(1.5) (8) 
5Sp4 6Qq 








MDTL MCC830/930 Series (continued) 


MCC840/MCC940 
Hex Inverter (w/o input diodes) 


PIN CONNECTIONS 


MCC841/MCC941 
Hex Inverter (w/o output resistors and input diodes) 


PIN CONNECTIONS 
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MDTL MCC830/930 Series (continued) 


MCC842/MCC942 
Type D Flip-Flop plus 2-Wide 2-Input NAND Gate 


PIN CONNECTIONS 


= 


fe 


Si 


OG 
‘ 


CONSULT FACTORY 


ai 
| 


he 
a 


5 


») 


i 


rT. 


MCC844/MCC944 
Expandable Dual 4-Input Power Gate 


PIN CONNECTIONS 


Vcc = Pin 14 
GND = Pin 7 
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MDTL MCC830/930 Series (continued) 


MCC845/MCC945 
Clocked Flip Flop 


PIN CONNECTIONS 
F,L, &P PACKAGES 


** Q and OG loading factor: 12 for MC845 types 
10 for MC945 types 

Voc = Pin 14 11 for MC848 types 

GND =Pin7 9 for MC948 types 


MCC846/MCC946 
Quad 2-Input NAND Gate 


PIN CONNECTIONS 


(1) 
(1) 


1 

2 

(1) 4 
6 (8) (7)* 

5 

9 


3 (8) (7)* 


(1) 

(1) 

(1) | pe a 
(1) 12 

(1) on Do 


11 (8) (7)* 


3=1-¢2 
Voc = Pin 14 
GND = Pin 7 
* Applies to MC849/MC949 
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MDTL MCC830/930 Series (continued) 


MCC847/MCC947 
Quad 2-Input Gate Expander 


PIN CONNECTIONS 


®, 


~a 1 
Ln 
‘ 
=D 
=“ 


--> 13 


10 
11 
12 


Vec = Pin 14 
GND = Pin 7 


MCC848/MCC948 
Clocked Flip Flop 


PIN CONNECTIONS 
F,L, & P PACKAGES 


eS 


a | at 


** OQ and G loading factor: 12 for MC845 types 
osiae 10 for MC945 types 

Veo = Pin 14 11 for MC848 types 

GND = Pin 7 9 for MC948 types 
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MDTL MCC830/930 Series (continued) 


MCC849/MCC949 
Quad 2-Input NAND Gate (2k pullups) 


PIN CONNECTIONS . 


(1) 4 
(1) a 
(1) 4 
(1) 9 
ile 
ne 


(1) 13 


3 (8) (7)* 
6 (8) (7)* 
8 (8) (7)* 


11 (8) (7)* 


3=1-e2 
Voc = Pin 14 
GND = Pin 7 
* Applies to MC849/MC949 


MCC850/MCC950 
Pulse Triggered Binary 


PIN CONNECTIONS 


Vcc= Pin 14 
GND = Pin7 
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MDTL MCC830/930 Series (continued) 


MCC852/MCC952 


MCC851/MCC951 
Monostable Multivibrator 


Dual J-K Flip Flop (common clock and Cp) 


MCC855/MCC955 


Dual J-K Flip Flop (2k pullup resistor) 


(2) 4 
(2/3) 3 


(4) 1 
(2/3) 2 


(2) 10 


(2/3) 11 


(2/3) 12 


(4) 13 


*Q and G loading factor: 


12 — MC852 
10 — MC952 
11 — MC855 

9 — MC955 





7-AQ 


PIN CONNECTIONS 


Voc = Pin 14 
GND = Pin7 


MCC853/MCC953 
Dual J-K Flip Flop (separate clock and Sp) 


MCC856/MCC956 
Dual J-K Flip Flop (2k pullup resistor) 


**Q and Q loading factor: 
12 — MC853 
. 10 — MC953 
Vcc =Pint4 11 — MC856 
GND = Pin 7 9 — MC956 





MDTL MCC830/930 Series (continued) 


MCC857/MCC957 
Quad 2-Input Buffer 


PIN CONNECTIONS 


Vec = Pin 14 
GND = Pin 7 


MCC858/MCC958 
Quad 2-Input NAND Power Gate 


PIN CONNECTIONS 


my © OO mH NY 


= 


Voc = Pin 14 
GND =Pin7 
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MDTL MCC830/930 Series (continued) 


MCC861/MCC961 
Expandable Dual 4-Input NAND Gates (2k pullup) 


PIN CONNECTIONS 


6 (8) (7)* 


1 
2 
4 
5 
3 


9 
10 
12 
13 
11 


8 (8) (7)* 


6=1+°2+¢4+ 5.e [3] 
*Applies to MC861/MC961 


Voc = Pin 14 
GND =Pin7 


MCC862/MCC962 
Triple 3-Input NAND Gate 


PIN CONNECTIONS 


o 





—-— wa 
NRHN =-O0O OhW 
ioe} 


= 
nN 


co) 

i 
W 
ESS 
On 


Vcc = Pin 14 
GND =Pin7 
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MDTL MCC830/930 Series (continued) 


MCC863/MCC963 
Triple 3-Input NAND Gate (2k pullups) 


PIN CONNECTIONS 


- a4 
N—-W -=00 OBW 


6=3*4-5 


Vee = Pin 14 
GND =Pin7 


MCC1800/MCC1900 
Dual 5-Input NAND Gate 


PIN CONNECTIONS 


lb JO— 6 (8) (7)" 


er 


8 (8) (7)* 


*Applies to MC1801/MC1901 


Vec = Pin 14 
GND = Pin 7 
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MDTL MCC830/930 Series (continued) 


MCC1801/MCC1901 
Dual 5-Input NAND Gate (2k pullups) 


PIN CONNECTIONS 


6 (8) (7)* | 


8 (8) (7)* 


*Applies to MC1801/MC1901 
Vec = Pin 14 
GND =Pin7 


McC1802/MCC1902 
Expandable 8-Input NAND Gate 


PIN CONNECTIONS 


8 (8) (7)* 


ao ea 
Vt | 
epee 
iifee 


S92 ANS 


* Applies to MC1803/MC1903 
Vcc = Pin 14 
GND =Pin7 
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MDTL MCC830/930 Series (continued) 


MCC1803/MCC1903 
Expandable 8-Input NAND Gate (2k pullups) 


PIN CONNECTIONS 


8 (8) (7)* 


B=1°¢2*¢4+5+9*10¢12¢ 136 [11] 


* Applies to MC1803/MC1903 
Vcc = Pin 14 
GND = Pin7 


MCC1804/MCC1904 
10 Input NAND Gate 


PIN CONNECTIONS 


=] 


8 * 
9 (8) (7) 


12 
13 


B=1°2+3+*4+52*9+ 1011+ 12°13 


* Applies to MC1805/MC1905 


Vec = Pin 14 
GND =Pin7 
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MDTL MCC830/930 Series (continued) 


MCC1805/MCC1905 
10 Input NAND Gate (2k pullup resistor) 


PIN CONNECTIONS 


(1) 1 
(1) 2 
(1) 3 
(1) 4 
(1) 5 
(1) 9 
(1) 10 
(1) 11 
(1) 12 
(1) 13 


8 (8) (7)* 


B=1+¢2*3+4+52+9+10¢11* 12°13 
Vcc = Pin 14 
GND =Pin7 


* Applies to MC1805/MC1905 


MCC1806/MCC1906 
Quad 2-Input AND Gate 


PIN CONNECTIONS 


3 (8) (7)* 


6 (8) (7)* 


8 (8) (7)* 


11 (8) (7)* 


“Applies to MC1807/MC1907 


Vec= Pin 14 
GND = Pin? 
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MDTL MCC830/930 Series (continued) 


MCC1807/MCC1907 
Quad 2-Input AND Gate (2k pullup resistor) 


PIN CONNECTIONS 


(1) 1 
(1) 2 
(1) 4 

5 


3 (8) (7)* 


on ED las 
(1) 
(1) 9 
8 (8) (7)* 
(1) 10 
(1) 12 —{ 
3=1¢2 


(1) 13 


11 (8) (7)* 


* Applies to MC1807/MC1907 


Voc = Pin 14 
GND = Pin7 


MCC1808/MCC1908 
Quad 2-Input OR Gate 


PIN CONNECTIONS 


(1) 1 
(1) 2 
(1) 4 
(1) 5 


= 
=e 
(1) ;_) > 
=e 


3 (8) (7)* 


6 (8) (7)* 


PLS 
co 


(1) 10 8 (8) (7)* 


(1) 12 
(1) 13 


oe 


11 (8) (7)* 


a 
n 





3=1+2 


* Applies to MC1809/MC 1909 
Vec = Pin 14 
GND = Pin 7 
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MDTL MCC830/930 Series (continued) 


MCC1809/MCC1909 
Quad 2-Input OR Gate (2k pullup resistor) 


PIN CONNECTIONS 


(1) 
(1) 


1 
3 7)* 
_) >- (8) (7) 
(1) 4 

—) > 
(1) 5 f 
(1) 9 
(1) 10 
(1) _) 


(1) 13 


8 (8) (7)* 


11 (8) (7)* 


3=1+2 


* Applies to MC1809/MC1909 
Voc = Pin 14 
GND = Pin7 


MCC1810/MCC1910 
Quad 2-Input NOR Gate 


PIN CONNECTIONS 


3 (8) (7)* 
6 (8) (7)* 
8 (8) (7)* 


11 (8) (7)* 





* Applies to MC1811/MC1911 
Voc =Pin 14 
GND = Pin7 
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MDTL MCC830/930 ‘Series (continued) 


MCC1811/MCC1911 oe 
Quad 2-Input NOR Gate (2k pullup resistor) 


PIN CONNECTIONS 


(1) 
(1) 


1 
7) este 
(1) 4 
(1) 5 6 (8) (7)* 
(1) 9 
(1) 10 
(1) 12 


(1) 13 


8 (8) (7)* 


11 (8) (7)* 


3=742 
Vec = Pin 14 
GND = Pin? 


* Applies to MC1811/MC1911 


MCC1812/MCC1912 
Quad 2-Input Exclusive OR Gate 


7-58 


PIN CONNECTIONS 





MDTL MCC830/930 Series (continued) 


MCC1813/MCC1913 
Quad Latch 


PIN CONNECTIONS 


cll 
Da 
wu 
a 4] 
eT c 6 
oe = 
i Da 
Ba Q 
(2) 9 p a 
(2) 15 c a 
(2) 14 Dp a 
Vcc = Pin 16 


GND = Pins 


MCC1814/MCC1914 
Quad Latch 


| PIN CONNECTIONS 
(2) 1 Cc 
(2) 2 fe DQ 

(ome e) 
(2) 6 Db a 

c Ga 

p Q 
Q 


—d 


Jaa eel 
1 i y 
mila (2) 8 


(2) 13 Cc 





Vec=Pin14 (2) 12 D 
GND =Pin7 
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MDTL MCC830/930 Series (continued) 


MCC1818/MCC1918 
Quad 2-Input NAND Gate 


PIN CONNECTIONS 


Vcc =Pin14 
GND =Pin7 


MCC1820/ — 
(MCC1920 Not Available) 
High Voltage Hex Inverter 


PIN CONNECTIONS 


ay Al - Big | 
cael 


=e 


a 
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A ce 


MCC2000/2050 Series (0 to +75°C) 
MCC2100/2150 Series (—55 to +125°C) 


These integrated circuits comprise a family of transistor-transistor logic designed for gen- 
eral purpose digital applications. The family has a high operating speed (30-50 MHz clock rate), 
good external noise immunity, high fan out, and the capability of driving capacitive loads to 600 
pF. 


Oto 75°C | —55 to +125°C 


MCC2000 MCC2100 Exp. 2 Wide 4-Input AO! Gate 
MCC2001 MCC2101 Quad 2-Input NAND Gate 

MCC2002 MCC2102 4 Wide 3-2-2-3 Input Exp. for AOI Gates 
MCC2003 MCC2103 Dual 4-Input NAND Gate 

MCC2004 MCC2104 Exp. 4 Wide 2-2-2-3 Input AOI Gate 
MCC2005 MCC2105 8 Input NAND Gate 

MCC2006 MCC2106 Dual 4-Input Exp. for AOI Gates 
MCC2007 MCC2107 Triple 3-Input NAND Gate 

MCC2011 MCC2111 Exp. 8-Input NAND Gate 

MCC2012 MCC2112 Exp. 3-Wide 3-Input AOI Gate 
MCC2013 MCC2113 Exp. Dual 2-Wide 2-Input AOI Gate 
MCC2016 MCC2116 Hex Inverter 
McCC2018 MCC2118 Quad 2-Input Lamp/Line Driver (0.C.) 
MCC2023 MCC2123 Dual J-K Flip-Flop (separate clock) 
MCC2024 MCC2124 Dual J-K Flip-Flop (common clock) 
MCC2025 MCC2125 AND J-K Flip-Flop 

MCC2026 MCC2126 OR J-K Flip-Flop 

MCC2028 MCC2128 OR J-K Flip-Flop 

MCC2050 MCC2150 Exp. 2 Wide 4-Input AOI Gate 
MCC2051 MCC2151 Quad 2-Input NAND Gate 

MCC2052 MCC2152 4 Wide 3-2-2-3 Input Exp. for AOI Gates 
MCC2053 MCC2153 Dual 4-Input NAND Gate 

MCC2054 MCC2154 Exp. 4 Wide 2-2-2-3 Input AOI Gate 
MCC2055 MCC2155 8 Input NAND Gate 

MCC2056 MCC2156 Dual 4-Input Exp. for AOI Gates 
MCC2057 MCC2157 Triple 3-Input NAND Gate 

MCC2061 MCC2161 Exp. 8-input NAND Gate 

MCC2062 MCC2162 Exp. 3-Wide 3-Input AOI Gate 
MCC2063 MCC2163 Exp. Dual 2-Wide 2-input AOI Gate 
MCC2065 MCC2165 Quad 2-Input Lamp/Line Driver 
MCC2066 MCC2166 Hex Inverter 

MCC2068 MCC2168 © Quad 2-Input Lamp/Line Driver (O.C.) 
MCC2073 MCC2173 Dual J-K Flip-Flop (separate clock) 
MCC2074 MCC2174 Dual J-K Flip-Flop (common clock) 
MCC2075 MCC2175 AND J-K Flip-Flop 

MCC2076 MCC2176 OR J-K Flip-Flop 

MCC2078 MCC2178 OR J-K Flip-Flop 
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MCC2000/MCC2050/MCC2100/MCC2150 
Expandable 2 Wide 4-Input AND-OR-INVERT Gate 


36 x 38 EQUIVALENT CIRCUIT 
(4DA) AND PIN CONNECTIONS 


Emitter 13 
Collector 9 


tog = 7.0 ns typ 

Pp = 27 MW typ/pkg 
Vec = Pin 4 
GND = Pin 10 


MCC2001/MCC2051/MCC2101/MCC2151 
Quad 2-Input NAND Gate 


EQUIVALENT CIRCUIT 
AND PIN CONNECTIONS 


(1) ‘Tp 
(4) Do 
(1) 5 
(1) 6 
(1) 8 
(1) 

(1) 12 
(1) 13 


tod = 6.0 ns typ 

Pp = 88 mW typ/pkg 
Voc = Pin4 
GND = Pin 10 





All dimensions are in mils. 
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MTTL SUHL MCC2000/2050/2100/2150 Series (continued) - 


MCC2002/MCC2052/MCC2102/MCC2152 
4 Wide 3-2-2-3 Input Expander for AND-OR-INVERT Gates 


EQUIVALENT CIRCUIT 
AND PIN CONNECTIONS 


Emitter 


Coliector 11 


OOnN O OWN HhW 


Pp = 28 mW typ/pkg 


Vcc =Pin4 
GND = Pin 10 


MCC2003/MCC2053/MCC2103/MCC2153 
Dual 4-Input NAND Gate 


EQUIVALENT CIRCUIT 
AND PIN CONNECTIONS 


tod = 6.0 ns typ 
Pp = 44 mW typ/pkg 


Vec =Pin4 
GND = Pin10 
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MTTL SUHL MCC2000/2050/2100/2150 Series (continued) 


MCC2004/MCC2054/MCC2104/MCC2154 . 
Expandable 4-Wide 2-2-2-3 Input AND-OR-INVERT Gate 


36 x 49 
(89A) PIN CONNECTIONS 


(1) 14 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1 
(1 
Emitter 13 
Collector 12 


tod = 7.0 ns typ 

Pp = 36 mW typ/pkg 
Vec =Pin4 
GND = Pin 10 


MCC2005/MCC2055/MCC2105/MCC2155 
8 Input NAND Gate 


PIN CONNECTIONS 


WONQDOWN 


~~ 


tod = 8.0 ns typ 
Pp = 22 MW typ/pkg 


Voc = Pin4 
GND = Pin 10 
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MTTL SUHL MCC2000/2050/2100/2150 Series (continued) 


MCC2006/MCC2056/MCC2106/MCC2156 
- Dual 4-Input Expander for AND-OR-INVERT Gates 


PIN CONNECTIONS 


Collector 


: S12 
2 -Si3 
3 Emitter 

Emitter 


5 _\ 5 
6 

7 my. 11 
8 Collector 


Pp = 14 mW typ/pkg 


Vec=Pin4 
GND = Pin 10 


MCC2007/MCC2057/MCC2107/MCC2157 
Triple 3-Input NAND Gate 


PIN CONNECTIONS 








WN OND WNh= 


dnd eed 


tod = 6.0 ns typ 

Pp = 66 mW typ/pkg 
Vec= Pin4 
GND = Pin 10 
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MTTL SUHL MCC2000/2050/2100/2150 Series (continued) 


MCC2011/MCC2061/MCC2111/MCC2161 
Expandable 8-Input NAND Gate 


PIN CONNECTIONS 


— 


WODNDNWN—fA 


PS 
eed ed ed ed od ed 


~ 


Base 
Collector 4 


tod =11nstyp 
Pp = 22 mW typ/pkg 


Vcc =Pin4 
GND = Pin 10 


MCC2012/MCC2062/MCC2112/MCC2162 
Expandable 3-Wide 2-Input AND-OR-INVERT Gate 


PIN CONNECTIONS 


eee eee 


CO ee 
ate aha = oh a od 


—_— 
_ 
—~ 
—_ 
—_ 


OW NOOWN= 


Collector 13 
Emitter 14 


tod = 6.0 ns typ 
Pp = 39 mW typ/pkg 


Vec = Pin4 
GND = Pin 10 
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MTTL SUHL MCC2000/2050/2100/2150 Series (continued) 


MCC2013/MCC2063/MCC2113/MCC2163 
Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gate 


PIN CONNECTIONS 


(1) 14 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 9 
(1) 11 


Emitter 7 
Collector 8 


tod = 7.0 ns typ 

Pp = 58 mW typ/pkg 
Vec = Pin4 
GND = Pin 10 


—/MCC2065/—/MCC2165 
Quad 2-Input Lamp/Line Driver 


PIN CONNECTIONS 


(1) . 
(1) 

(1) 

(1) 9 

(1) or eS ia 
(1) 13 





tod = 20 ns typ 
Pp = 105 mW typ/pkg 


Vec=Pin4 
GND = Pin 10 
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MTTL SUHL MCC2000/2050/2100/2150 Series (continued) 


- MCC2016/MCC2066/MCC2116/MCC2166 
Hex Inverter 


PIN CONNECTIONS 


(1) 8 
(1) 11 


(1) 13 


tod = 6.0 ns typ 
Pp = 132 mw typ/pkg 


Voc = Pin4 
GND = Pin 10 


MCC2018/MCC2068/MCC2118/MCC2168 
Quad 2-Input Lamp/Line Drive (open collector) 


PIN CONNECTIONS 


GND = Pin 10 
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MTTL SUHL MCC2000/2050/2100/2150 Series (continued) 


MCC2023/MCC2073/MCC2123/MCC2173 
Dual J-K Flip Flop (separate clock) 


PIN CONNECTIONS 


SET 14 


Jj 2 
CLOCK 3 
K 1 


J 6 
5 
K 7 


(*) ET 8 


Voc =Pin4 f = 70MHztyp 
GND =Pin10 Pp = 110 mW typ/pkg 


MCC2024/MCC2074/MCC2124/MCC2174 
Dual J-K Flip Flop (common clock) 


PIN CONNECTIONS 


(0.67) 

(0.67) K 
(2.0) CLOCK 
(**) RESET 
(0.67) J 
(0.67) K 
(*) SET 


Vcc = Pin4 f = 70MHztyp 
GND= Pin 10 Pp, = 110 mW typ/pkg 
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‘MTTL SUHL MCC2000/2050/2100/2150 Series (continued) 


MCC2025/MCC2075/MCC2125/MCC2175 
AND J-K Flip Flop 


PIN CONNECTIONS 


(1.2) 


(0.67) 
(0.67) 
(0.67) 


aL (1.00) 

feet ert (0.67) 
Meare] 7 
13) emeSEt 


f = 50 MHz typ 
Pp = 50 mW typ/pkg 





Vec = Pin4 
GND = Pin 10 


MCC2026/MCC2076/MCC2126/MCC2176 
OR J-K Flip Flop 


PIN CONNECTIONS 


(2.00) 
(0.67) 
(0.67) 
(0.67) 
(0.67) 
(1.2) 


Vec=Pin4 f = 50 MHz typ 
GND=Pin10 Pp = 60 mW typ/pkg 
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MTTL SUHL MCC2000/2050/2100/2150 Series (continued) 


MCC2028/MCC2078/MCC2128/MCC2178 
OR J-K Flip Flop 


PIN CONNECTIONS 


(1.2) RESET 


(0.67) K1 
(1.33) JK1 


(0.67) 


pol oe 
oe 


(1.2) 
(1.2) 


Vec=Pin4 f = 35 MHz typ 
GND = Pin 10 Pp = 60 mW typ/pkg 
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mn 


MCC3000 Series (0 to +75°C) — 74HOO Series Replacements 
MCC3100 Series (—55 to +1 25°C) — 54H00 Series Replacements 


HILLAIII 


MTTL 
HTT 


mT 


These integrated circuits comprise a family of transistor-transistor logic designed for gen- 
eral purpose digital applications. The family has a high operating speed (30-50 MHz clock rate), 
good external noise immunity, high fan-out, and the capability of driving lines up to 600 pF 


_ capacitance. 


0 to 75°C —55 to +125°C 


MCC3000/74HO00 
MCC3001/74H08 
MCC3002 
MCC3003 
MCC3004/74H01 
MCC3005/74H10 
MCC3006/74H1 1 
MCC3007 
MCC3008/74H04 
MCC3009/74H05 
MCC3010/74H20 
MCC3011/74H21 
MCC3012/74H22 
MCC3015 
MCC3016/74H30 
MCC3018/74H62 
MCC3019/74H61 
MCC3020/74H50 
MCC3021 
MCC3022 
MCC3023/74H51 
MCC3024/74H40 
MCC3025 
MCC3026 
MCC3028 
MCC3029 
MCC3030 
MCC3031/74H52 
MCC3032/74H53 
MCC3033/74H54 
MCC3034/74H55 
MCC3050 
MCC3051 
MCC3052 
MCC3053 
MCC3054/74H71 
MCC3055/74H72 
MCC3060 
MCC3061 
MCC3062 
MCC3063 
MCC3064/74H74 
MCC3065/74H101 
























MCC3100/54HOO 
MCC3101/54H08 
MCC3102 
MCC3103 
MCC3104/54H01 
MCC3105/54H10 
MCC3106/54H11 
MCC3107 
MCC3108/54H04 
MCC3109/54HO5 
MCC3110/54H20 
MCC3111/54H21 
MCC3112/54H22 
MCC3115 
MCC3116/54H30 
MCC3118/54H62 
MCC3119/54H61 
MCC3120/54H50 
MCC3121 
MCC3122 
MCC3123/54H51 
MCC3124/54H40 
MCC3125 
MCC3126 
MCC3128 
MCC3129 
MCC3130 
MCC3131/54H52 
MCC3132/54H53 
MCC3133/54H54 
MCC3134/54H55 
MCC3150 
MCC3151 
MCC3152 
MCC3153 
MCC3154/54H71 
MCC3155/54H72 
MCC3160 
MCC3161 
MCC3162 
MCC3163 
MCC3164/54H74 
MCC3165/54H101 
























Quad 2-Input NAND Gate 

Quad 2-Input AND Gate 

Quad 2-Input NOR Gate 

Quad 2-Input OR Gate 

Quad 2-input NAND Gate (0.C.} 

Triple 3-Input NAND Gate 

Triple 3-Input AND Gate 

Triple 3-Input NAND Gate (0.C.) 

Hex Inverter 

Hex Inverter (O.C.} 

Dual 4-Input NAND Gate 

Dual 4-Input AND Gate 

Dual 4-Input NAND Gate (0.C.) 

8-Input NAND Gate 

8-input NAND Gate 

4 Wide 3-2-2-3 Input Exp. for AOI Gates 
Triple 3-Input Exp. for AND-OR Gates 
Exp. Dual 2 Wide 2-Input AOI Gate 
Quad 2-Input Exclusive OR Gate 

Quad 2-Input Exclusive NOR Gate 

Dual 2 Wide 2-Input AOI Gate 

Dual 4-Input NAND Buffer Gate 

Dual 4-Input NAND Power Gate 

Dual 4-Input AND Power Gate 

Dual 3-In 3-Out AND Series Term. Line Driver 
Dual 3-In 3-Out NAND Series Term. Line Driver 
Dual 4-Input Exp. for AOI Gates 

Exp. 4-W 2-2-2-3 Input AND-OR Gate 
Exp. 4-W 2-2-2-3 Input AOI Gate 

4-W 2-2-2-3 Input AO! Gate 

Exp. 2-W 4-Input AOI Gate 

AND J-K Flip-Flop 

AND Input J-K Flip-Flop 

AND Input JJ-KK Flip-Flop 

Double Edge Triggered Master Slave Type D FF 
OR Input J-K Flip-Flop 

AND Input J-K Flip-Flop 

Dual Type D Flip-Flop 

Dual J-K Flip-Flop 

Dual J-K Flip-Flop 

Dual J-K Flip-Flop 

Dual D Flip-Flop 

J-K Flip-Flop 
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5CA 
5CA 
59N 
59N 
16K 
35T 
35T 
35T 
O9L 
O9L 
1GH 
1GH 
1GH 
6GH 
88K 
98K 
99K 
27W 
53H 
53H 
27W 
6AL 
6AL 
6AL 


46x49 
46x49 
47x57 
47x57 
43x46 
46x46 
46x46 
46x46 
58x57 
58x57 
39x42 
39x42 
39x42 
35x35 
37x39 
37x37 
39x44 
41x41 
61x70 
61x70 
41x41 
42x42 
42x42 
42x42 



























PEELE PETE ETET ETE] 


MTTL MCC3000/3100 Series 


TATA aa 


MCC3000/74H00/MCC3100/MCC54H00 
Quad 2-Input NAND Gate 











In 











PIN CONNECTIONS 


(1) 3 (10) 


1 
= 
(1) 4 
io] pe ao 
(1) 9 
er oe 
ee oe 


(1) 13 


8 (10) 
11 (10) 
Voc = Pin 14 tpg - 6.0 ns typ 


GND =Pin?7 Pp - 88 mW typ/pkg 


MCC3001/74H08/MCC3101/54H08 
Quad 2-Input AND Gate 


PIN CONNECTIONS 


(1) 1 
(1) 2 
(1) 4 
(1) 5 


3 (10) 


6 (10) 


8 (10) 


(1) 10 
(1) 12 
(1) 13 


11 (10) 


= 
= 
(1) a Dee 
— 


tod = 9.0 ns typ 
Pp = 112 mW typ/pkg 


Vcec= Pin 14 
GND = Pin7 





All dimensions are in mils. 
Numbers at ends of terminals represent pin numbers. 
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MTTL MCC3000/3100 Series (continued) 


MCC3002/MCC3102 
Quad 2-Input NOR Gate 


PIN CONNECTIONS 


(1) 1 : 
(1) 4 
=) = 


3 (10) 


6 (10) 
(1) 


(1) 9 
(1) 10 
(1) = 


(1) 13 


8 (10) 
11 (10) 


tog = 6.0 ns typ 
Pp =:112 mW typ/pkg 


Voc = Pin 14 
GND = Pin7 


MCC3003/MCC3103 
Quad 2-Input OR Gate 


PIN CONNECTIONS 


tog = 9.0 ns typ 
Pp = 150 mW typ/pkg 


Vec= Pin 14 
GND = Pin7 
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MTTL MCC3000/3100 Series (continued) 


MCC3004/74H01/MCC3104/54H01 
Quad 2-Input Nand Gate (open Collector) 


PIN CONNECTIONS 


(1) 1 
(1) 2 
(1) 4 

5 


3 (10) 


—] pes «0 
(1) 

a | ps (10) 
(1) 1 


(1) 13 


11 (10) 





tod = 8.0 ns typ 
Pp = 88 mW typ/pkg 


Voc = Pin 14 
GND =Pin7 


MCC3005/74H10/MCC3105/54H 10 
Triple 3-Input NAND Gate 


PIN CONNECTIONS 





_ 


“00 OW WH 


AO ROO ROO 
aR ey J a ow 
eee ew 


_ 


tod = 6.0 ns typ 
Pp = 66 mW typ/pkg 


Voc = Pin 14 
GND = Pin? 








MTTL MCC3000/3100 Series (continued) 


MCC3006/74H11/MCC3106/54H11 
Triple 3-Input AND Gate 


PIN CONNECTIONS 


12 (10) 


6 (10) 


8 (10) 


-0O0 TAN Wh 


tog = 9.0 ns typ 
Pp = 84 mW typ/pkg 


Voc = Pin 14 
GND =Pin7 


MCC3007/MCC3107 
Triple 3-Input NAND Gate (open collector) 


PIN CONNECTIONS 


12 (10) 


ay 


6 (10) 


ee 
— eee eee 


8 (10) 


PD 


ao SE Re 


aS 
_ od 





tod = 8.0 ns typ 
Pp = 66 mW typ/pkg 


Vec = Pin 14 
GND = Pin 7 
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MTTL MCC3000/3100 Series (continued) 


MCC3008/74H04/MCC3108/54H04 
Hex Inverter 


PIN CONNECTIONS 


(10) 

(10) 

(1) (10) 

(1) (10) 

(1) 11 10 (10) 

(1) 13 12 (10) 
tod = 6.0 ns typ 

Pp = 140 mW typ/pkg 

Voc = Pin 14 


GND = Pin7 


MCC3009/74H05/MCC3109/54H05 
Hex Inverter (OC) 





PIN CONNECTIONS 


(1) 


(1) 





(1) 


(1) 


-_ (1) 11 


(1) 13 


GND = Pin 7 Pp = 90 mW typ/pkg 
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MTTL MCC3000/3100 Series (continued) 


MCC3010/74H20/MCC3110/54H20 
Dual 4-Input NAND Gate 


PIN CONNECTIONS 


(1) 1 
. =i ee 
(1) 5 
(4) 9 
esa] 
(1) 13 


tod = 6.0 ns typ 
Pp = 44 mW typ/pkg 


Voc = Pin 14 
GND = Pin7 


MCC3011/74H21/MCC3111/54H21 
Dual 4-Input AND Gate 


1) 4 
2 
4 
5 
9 
10 
12 
13 


PIN CONNECTIONS 


3 


tod = 9.0 ns typ 

Pp = 56 mW typ/pkg 
Vcc = Pin 14 
GND =Pin7 
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MTTL MCC3000/3100 Series (continued) 


MCC3012/ 74H22/MCC31 12/54H22 
Dual 4-Input NAND Gate (open collector) 


PIN CONNECTIONS 


tod = 8.0 ns typ 
Pp = 44 mW typ/pkg 


Vec = Pin 14 
GND = Pin 7 


MCC3015/74H31/MCC3115/54H31 
8-Input NAND Gate 


PIN CONNECTIONS 


a at et 
WN-OBWN— 


tog = 8.0 ns typ 
Pp = 22 mw typ/pkg 


Vec = Pin 14 
GND = Pin7 
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MTTL MCC3000/3100 Series (continued) 


MCC3016/74H30/MCC3116/54H30 
8-Input NAND Gate 


PIN CONNECTIONS 


aw 
NaN -AOOhW 


PP ee 
2a Bad ot 
See eee 


tod = 8.0 ns typ 
Pp = 22 mW typ/pkg 


Vec = Pin 14 
GND = Pin 7 


MCC3018/74H62/MCC3118/54H62 
4 Wide 3-2-2-3 Input Expander for AND-OR-INVERT Gates 


PIN CONNECTIONS 


Collector 


Emitter 


Pp = 40 mW typ/pkg 


Voc = Pin 14 
GND = Pin7 
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MTTL MCC3000/3100 Series (continued) 


MCC3019/74H61/MCC3119/54H61 
Triple 3-Input Expander for AND-OR Gates 


PIN CONNECTIONS 


(1) 1 
(1) 2 
(1) 3 
(1) 4 
(1) 5 
(1) 6 
(1) 11 
(1) 12 
(1) 13 


Pp = 25 mw typ/pkg 


Vcc = Pin 14 
GND =Pin?7 


MCC3020/74H50/MCC3120/54H50 
Expandable Dual 2 Wide 2-Input AND-OR-INVERT Gate 


PIN CONNECTIONS 


(1) 9 
(1) 10 
(1) 13 
(1) 1 
Emitter 11 
Collector 12 
(1) 2 
(1) 3 
(1) 4 
(1) 5 


tog = 6.0 ns typ 

Pp = 62.5 mW typ/pkg 
Voc = Pin 14 
GND = Pin7 
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-MTTL MCC3000/3100 Series (continued) 


MCC3021/MCC3121 
Quad 2-Input Exclusive OR Gate 


PIN CONNECTIONS 


(1.6) 1 
(1.6) 2 
(1.6) 4 
(1.6) 5 
(1.6) 9 
(1.6) 10 
(1.6) 12 
(1.6) 13 


= 
=o ae 
Lee 
aS 


tog = 14. ns typ 
Pp = 100 mW typ/pkg 


Vec= Pin 14 
GND = Pin? 


MCC3022/MCC3122 
Quad 2-Input Exclusive NOR Gate 


PIN CONNECTIONS 


(1.6) 
(1.6) 
(1.6) 
(1.6) 
(1.6) 
(1.6) 
(1.6) 12 
(1.6) 13 


tod = 14 ns typ 

Pp = 85 mW typ/pkg 
Vcc = Pin 14 
GND = Pin? 





7-82 


MTTL MCC3000/3100 Series (continued) 


MCC3023/74H51/MCC3123/54H51 
Dual 2 Wide 2-Input AOI Gate 


PIN CONNECTIONS 


toa = 6.0 ns typ 
Pp = 62.5 mW typ/pkg 


Voc = Pin14 
GND =Pin7 


MCC3024/74H40/MCC3124/54H40 
Dual 4-Input NAND Buffer Gate 


PIN CONNECTIONS 


(cag 


typ = 6.0 nstyp 
Pp = 90 mW typ/pkg 





Bans Hees 
—_) od od 
WNHOO TAN 


Voc = Pin 14 
GND = Pin7 
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MTTL MCC3000/3100 Series (continued) 


MCC3025/MCC3125 
Dual4-Input NAND Power Gate 


PIN CONNECTIONS 


Sa RY 4 (1.3) 1 
er aa es i ei 

= ne (1.3) 8 

(hoe er 
at (1.3) a ea 

(1.3) 12 

(1.3) 13 


tog = 6.0 ns typ 
Pp = 70 mW typ/pkg 


Vec = Pin 14 
GND = Pin 7 


MCC3026/MCC3126 
Dual 4-Input AND Power Gate 


PIN CONNECTIONS 


: ) 
4 6 (20 
5 


9 


10 
(1, 3) 13 


toa = 9.0 ns typ 
Pp = 90 mW typ/pkg 


Vec = Pin 14 
GND = Pin 7 
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MTTL MCC3000/3100 Series (continued) 


MCC3028/MCC3128 
Dual 3-Input 3-Output AND Series Terminated Line Driver 


PIN CONNECTIONS 


tog = 9.0 ns typ 
Pp = 56 mW typ/pkg 


Vec = Pin 14. 
GND = Pin 7 


MCC3029/MCC3129 
Dual 3-Input 3-Output NAND Series Terminated Line Driver 


PIN CONNECTIONS 


tod = 6.0 ns typ 
Pp = 44 mW typ/pkg 


Vec = Pin 14 
GND = Pin7 
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MTTL MCC3000/3100 Series (continued) 


MCC3030/MCC3130 
Dual 4-Input Expander for AND-OR-INVERT Gates 


PIN CONNECTIONS 


Collector 


—__\ 12 
-—=-3 11 


Emitter 


Emitter 


Collector 


Pp = 15 mW typ/Pkg 


Voc = Pin 14 
GND =Pin7 


MCC3031/74H52/MCC3131/54H52 
Expandable 4 Wide 2-2-2-3 Input AND OR Gate 


PIN CONNECTIONS 


(1) 
(1) 
(1) 
(1) 
(1) 
(1) 10 
(1) 11 
(1) 12 
(1) 13 


Collector 9 


Vcc =Pin 14 tog = 10 ns typ 
GND = Pin 7 Pp = 87.5 mW typ/pkg 
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MTTL MCC3000/3100 Series (continued) 


MCC3032/74H53/MCC3132/54H53 
Expandable 4 Wide 2-2-2-3 Input AND OR INVERT Gate 


PIN CONNECTIONS 


(1) 
(1) 
(ey Ls (1) 
Nee a 
(1) 
(1) 
(1) 9 
(1) 10 
Emitter 11 
Collector 12 


Vec=Pin14 tpa=7 nstyp 
GND =Pin7 Pp = 40 mW typ/pkg 


MCC3033/74H54/MCC3133/54H54 
4 Wide 2-2-2-3 Input AND OR INVERT Gate 


PIN CONNECTIONS 


af 


EX) 


stk 


tod =7nstyp 

Pp = 40 mW typ/pkg 
Voc =Pin 14 
GND = Pin7 
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MTTL MCC3000/3100 Series (continued) 


MCC3034/74H55/MCC3134/54H55 
Expandable 2 Wide 4-Input AND OR INVERT Gate 


PIN CONNECTIONS 


tod = 7.0 ns typ 
Pp = 30 mW typ/pkg 


Vec = Pin 14 
GND = Pin7 


MCC3050/MCC3150 
AND J-K Flip Flop 


PIN CONNECTIONS 


f= 40 MHz 
Pp = 80 mW typ/pkg 


Vec = Pin 14 
GND = Pin7 
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MTTL MCC3000/3100 Series (continued) 


MCC3051/MCC3151 
AND Input J-K Flip Flop 


PIN CONNECTIONS 


(2.0) SET 
(0.75) K3 


(0.75) K2 
(0.75) K1 


(2.3) CLOCK 
(1.5) JK 


(0.75) 
(0.75) 
(0.75) 


(2.0) RESET 


Pp = 50 mW typ/pkg 


Vec = Pin 14 
GND = Pin 7 


MCC3052/MCC3152 
AND Input JJ-KK Flip Flop 


PIN CONNECTIONS 


(0.75) 
(1.5) 


f= 40 MHz 

Pp = 75 mW typ/pkg 
Vec = Pin 14 
GND = Pin 7 
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MTTL MCC3000/3100 Series (continued) 


MCC3053/MCC3153 
Double Edge Triggered Master-Slave Type D Flip Flop 


PIN CONNECTIONS 


Pp = 100 mW typ/pkg 


Voc = Pin 14 
GND = Pin7 


MCC3054/74H71/MCC3154/54H71 


OR Input J-K Flip Flop 


(3) 
(1) 
(1) 
(1) 
(1) 


SET.. 


JIA 
J1B 


J2A 
J2B 


(2) CLOCK 


(1) 
(1) 


(1) 
(1) 


7-90 


KIA 
K1B 


K2A 
K2B 


PIN CONNECTIONS 


tod = 20 ns typ 
f =30MHztyp 
Pp = 95 mW typ/pkg 


Vec = Pin 14 
GND = Pin7 


MTTL MCC3000/3100 Series (continued) 


MCC3055/74H72/MCC3155/54H72 
AND Input J-K Flip Flop 


PIN CONNECTIONS 


(2) 


(1) 

(1) 

(1) CLOCK 
(1) K1 
(1) K2 
(1) K3 
(2) RESET 


tod = 10nstyp 
= 30 MHz typ 
Pp = 80 mW typ/pkg 
Voc = Pin 14 
GND = Pin7 


MCC3060/MCC3160 
Dual Type D Flip Flop 


PIN CONNECTIONS 


SET 4 


{) 
D 2 
CLOCK 3 


RESET 1 
SET 10 


012 
CLOCK 11 


RESET 13 


f = 30 MHz 

Pp = 120 mW typ/pkg 
Vec=Pin14 — 
GND = Pin7 
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MTTL MCC3000/3100 Series (continued) 


MCC3061/MCC3161 
Dual J-K Flip Flop 


(9CW) PIN CONNECTIONS 





? 5 (10) 
6 (10) 
7 
9 (10) 
: 8 (10) 
9 
f = 50 MHz 
10 11 12 Pp = 100 mW typ/pkg 
Vec = Pin 14 
GND = Pin 7 
MCC3062/MCC3162 
Dual J-K Flip Flop 
58 x 68 
(9ew) PIN CONNECTIONS 










(1.75) SET osama aN 

(0.75) J 3 Q 5 (10) 
(1.75) CLOCK 1- 

(0.75) K 2 a 6 (10) 


(0.75) J11 
(1.75) CLOCK 13 
(0.75) K 12 



























(1.75) 





f = 50 MHz 
Pp = 100 mW typ/pkg 
Voc = Pin 14 

GND = Pin? 
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-MTTL MCC3000/3100 Series (continued) 





MCC3063/MCC3163 
Dual J-K Flip Flop 


PIN CONNECTIONS 


(1) J 14 
(2) CLOCK 
(1)K 
(2) RESET 
(1) J 
(2) CLOCK 
(1)K 
(2) RESET 
Pp = 176 mW typ/pkg 


tod = 10 ns typ 
f = 30 MHz typ 


Voc =Pin4 
GND = Pin 11 


MCC3064/74H74 
Dual D Flip Flop 


PIN CONNECTIONS 


Vcc = Pin 14 
GND = Pin7 
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MTTL MCC3000/3100 Series (continued) 


MCC3065/74H101 
J-K Flip Flop 


PIN CONNECTIONS 


Vcc = Pin 14 
GND = Pin 7 
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FATT alll 


MCC4000 Series (0 to +75°C) 
MCC4300 Series (—55 to +125°C) 


The MTTL complex functions are designed for digital applications in the medium to high- 
speed range. 

These MTTL devices provide significant reduction in package count and increased logic per 
function over devices in the basic MTTL and MDTL families. 


pType 
0 to 75°C —55 to +125°C 


MCC4000 MCC4300 Dual 4 Channel Data Selector 58x86 
MCC4002 MCC4302 Dual Data Distributor 60x90 
McCCc4003 MCC4303 Dual Binary to NBCD Converter 73x75 
MCC4004 MCC4304 16 Bit Scratch Pad Memory Cell 77x82 
MCC4005 MCC4305 16 Bit Scratch Pad Memory Cell _ 77x82 
MCC4006 MCC4306 Binary to one of eight Line Decoder 88x88 
MCC4007 MCC4307 Dual Binary to one of four Line Decoder 88x88 
MCC4008/74408 | MCC4308 8 Bit Parity Tree 53x59 

MCC4010 MCC4310 Dual 4 Bit Parity Tree 78x79 

MCC4012 MCC4312 4 Bit Shift Register 58x74 
MCC4015 MCC4315 Quad Type D Flip-Flop 68x74 
MCC4016/74416 | MCC4316 Program. Modulo-N Decade Counter 79x89 
MCC4017/74417 | MCC4317 Modulo 2, Modulo 5 Program. Counter 79x89 
MCC4018/74418 | MCC4318 Program. Modulo-N Hexadecimal Counter 79x89 
MCC4019/74419 | MCC4319 Dual Modulo 4 Program. Counter 79x89" 
MCC4021 MCC4321 Dual 4 Bit Comparator (O.C.) 63x69 
MCC4022 MCC4322 Dual 4 Bit Comparator 63x69 
MCC4023 MCC4323 4-Bit Universal Counter 94x95 

MCC4024 MCC4324 Dual Voltage Controlled Multivibrator 66x53 

MCC4026 MCC4326 Full Adder 58x60 
MCC4027 MCC4327 Full Adder 58x60 
MCC4028 MCC4328 Adder (Dependent Carry) 58x60 
McCC4029 MCC4329 Adder (Dependent Carry) 58x60 
MCC4030 MCC4330 Adder (Independent Carry) 58x60 
MCC4031 MCC4331 Adder (Independent Carry) 58x60 
MCC4032 MCC4332 Carry Decoder 39x43 

MCC4035 MCC4335 Quad Latch (0.C.) 60x61 

MCC4037 — | MCC4337 Quad Latch 60x61 

MCC4042 MCC4342 Quad Predriver ; 55x67 

MCC4043 MCC4343 Dual Line Selector 61x61 

MCC4044 MCC4344 Phase Frequency Detector 62x66 

MCC4050/74450 | MCC4350 Counter-Latch Decoder/Driver 92x94 
Mcc4051 MCC4351 Counter-Latch Decoder/Driver 92x94 
MCC4052/74452 | MCC4352 Dual Decade Counter 80x84 
MCC4053/74453 | MCC4353 Dual Hexadecimal Counter 80x84 
MCC4054/74454 | MCC4354 Dual Decade Up/Down Counter 102x99 
MCC4055/74455 | MCC4355 Dual Binary Up/Down Counter 102x99 
MCC4056/74456 | MCC4356 NBCD Adder 69x90 
MCC4058/74458 | MCC4358 Nines Complement/Zero Element 61x62 

MCC4060/74460 | MCC4360 Bus Transfer Switch 64x66 
MCC4062 MCC4362 Dual Majority Logic Gate 50x45 

MCC4068/74468 | MCC4368 Dual MOS to TTL Level Translator 50x50 
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HUUUERRAAUOOARARAASUOORRERAAAUUORRBARDUNURBRANOGRONIORD 
MCC4000/MCC4300 
Dual 4 Channel Data Selector 
58 x 86 PIN CONNECTIONS 
(18E) 
(1) 30 11 (10) 
(1) 50 
: 4 (1) 60 
(1) 70 
6 2 (1) 80 
(1) 90 
7 1 
012 (10) 
2 14 (4) 2 
(1) 1 Vec =Pin 4 
9 13 (1) 14 Gnd = Pin 10 
(1) 13 
10 11 12 
tog = 11s typ 
Pp = 150 mW typ/pkg 
MCC4002/MCC4302 


Dual Data Distributor 


(59B) PIN CONNECTIONS 


tod = 10.5 ns typ 

Pp = 175 mW typ/pkg 
Vec=Pin4 — 
GND = Pin 10 





All dimensions are in mils. 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4003/MCC4303 
Dual Binary to NBCD Converter 


PIN CONNECTIONS 





VCC = Pin 24 
GND = Pin 12 


MCC4004/MCC4304 
16 Bit Scratch Pad Memory Cell 


PIN CONNECTIONS 


Y1Y2Y3 Y4 
x1 Seq 





tod: Write Mode = 25 ns typ 
Read Mode = 15 ns typ 


Pp = 250 mW typ/pkg 
Voc= Pind 
GND = Pin 10 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4005/MCC4305 
16 Bit Scratch Pad Memory Cell 


PIN CONNECTIONS 


a ete Yiv2v3 Y4 
| ; ae : Siqr'} 
Alm oe ial 


+) 


tod: Write Mode = 25 ns typ 
Read Mode = 15 ns typ 


Pp = 250 mW typ/pkg 


Vec= Pin 4 
GND = Pin 10 


MCC4006/MCC4306 
Binary to one of eight Line Decoder 


PIN CONNECTIONS 


10 (710) 
11 (10) 
12 (10) 
13 (10) 
4 (10) 
3 (10) 
2 (10) 
4 (10) 


tod = 14 ns typ 
Pp = 100 mW typ/pkg 


Vcc = Pin 14 
GND =Pin7 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4007/MCC4307 
Dual Binary to one of four Line Decoder 





PIN CONNECTIONS 


12 (10) 
13 (10) 
14 (10) 


15 (10) 


tod = 14 nstyp 

Pp = 125 mW typ/pkg 
Vcc = Pin 16 
GND = Pin8 


MCC4008/74408/MCC4308/54408 
8 Bit Parity Tree 


PIN CONNECTIONS 


(2) 13 

(2) 1 

(2) 2 

2) 3 

Bis 8 (10) 
(2) 10 

(2) 11 

(2) 12 


2) 4 
(2) §) Se t00 





tod = 15-30 ns typ 

Pp = 150 mW typ/pkg 
Vcc = Pin 14 
GND =Pin?7 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) — 


MCC4010/MCC4310 
Dual 4 Bit Parity Tree 


PIN CONNECTIONS 


(2) 1 

BS Deno 
(2) 5 

(2) 9 

BS” eno 
(2) 13 ; 


tod = 9.5-22 ns typ 
Pp = 125 mW typ/pkg 


Voc = Pin 14 
GND = Pin 7 


MCC4012/MCC4312 
4 Bit Shift Register 


PIN CONNECTIONS 


(1) 10 Dg ao 
(5) 1 MC 

(1) 12 

(1) 13 

(4) 11 

(1) 8 

(1) 5 

(1) 3 


tod = 22 ns typ/bit 
Pp = 180 mW typ/pkg 


Vec = Pin 14 
GND = Pin7 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4015/MCC4315 
Quad Type D Flip Flop 


PIN CONNECTIONS 
(2) SO 40 


Q0 (10) 


Q1 (10) 


‘aie? nay 


cen 


a8 er me 


wate 


Q2 (10) 


"| 


Vcc = Pin 16 
Gnd=Pin 8 


(2) $ 


(1) D3 140 —o 10 O3 (10) 


Vec = Pin 16 tog = 16 ns typ 
GND =Pin8 Pp = 190 mW typ/pkg 


MCC4016/74416/MCC4316/54416 
Programmable Modulo-N Decade Counter 


PIN CONNECTIONS 


Aint® oy : A 
nase 


Be ‘wap fi 


Blige 
ae fins mY area rin Oe Fake 


Ee 
) 
Mie ee 


15 


Vec= Pin 16 tpd: Clock to O3 = 50 ns typ 


Clock to Bus= 35 nstyp 
Pp = 250 mW typ/pkg 


GND =Pin8& 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4017/74417/MCC4317/54417 
Modulo 2, Modulo 5 Programmable Counter 


PIN CONNECTIONS 


yn Gf Da: av jeg marr, 
ser eaa 
ike aK 


— 


Me 
De 
Lee wand 
hg 
abs Vec = Pin 16 
Gnd=Pin 8 


Aut. 
a NS | 


MCC4018/74418/MCC4318/54418 
Programmable Modulo-N Hexadecimal Counter 


PIN CONNECTIONS 


tod, Clock to Q3 = 50 ns typ 
Clock to Bus = 35 nstyp 
PD = 250 mW typ/pkg 
Vcc = Pin 16 
GND = Pin8 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4019/74419/MCC4319/54419 
Dual Modulo 4 Programmable Counter 


PIN CONNECTIONS 


Wie, = Sa | 
SURE ites ceca, a 
een vi . 
nee s 
we si 
CAN (any 


ae 
De mal uF | 


ihe 
oth 
Betagy Maced | 


3 ih So a 
sate 


ms aX 
int wis 


Vcc = Pin 16 
Gnd=Pin 8 


MCC4021/MCC4321 
Dual 4 Bit Comparator (open collector) 


PIN CONNECTIONS 


(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 15 
(2) 14 





Voc = Pin 16 tod = 20 ns typ 
. GND=Pin8 Pp = 250 mW typ/pkg 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4022/MCC4322 
Dual 4 Bit Comparator 


PIN CONNECTIONS 


Voc=Pin16 tog = 20 ns typ 
GND =Pin8 Pp = 250 mW typ/pkg 


MCC4023/MCC4323 
4-Bit Universal Counter 


PIN CONNECTIONS 


= 16 nstyp/bit 
= 200 mW typ/pkg 
f = 30 MHz typ 
Vcc = Pin 16 
GND = Pin8 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4024/MCC4324 
Dual Voltage Controlled Multivibrator 


PIN CONNECTIONS 


Pp = 150 mW typ/pkg 
f= 30 MHztyp 


Veco =Pin13 & 1, 14 
GND = Pin5,9, 7 





MCC4026/MCC4326 
Full Adder 


(33K) PIN CONNECTIONS 





tod = (Add Delay) = 25 ns typ 
tpg (Carry Delay) = 13 ns typ 
Pp = 90 mW typ/pkg 





Voc =Pin4 
GND = Pin 10 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4027/MCC4327 
Full Adder 


PIN CONNECTIONS 


tod = (Add Delay) = 25 ns typ 
tpg (Carry Delay) = 13 ns typ 
Pp = 90 mW typ/pkg 


Vec=Pin4 
GND = Pin 10 


MCC4028/MCC4328 
Adder (dependent carry) 


PIN CONNECTIONS 


GND = Pin 10 


tod = (Add Delay) = 25 ns typ 
tpd (Carry Delay) = 13 ns typ 
Pp = 125 mW typ/pkg 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4029/MCC4329 
Adder (dependent carry) 


PIN CONNECTIONS 


GND = Pin 10 


tod = (Add Delay) = 25 ns typ 
tod (Carry Delay) = 13 ns typ 
Pp = 125 mW typ/pkg 


MCC4030/MCC4330 
Adder (independent carry) 


PIN CONNECTIONS 


GND = Pin 10 


tod = (Add Delay) = 25 ns typ 
tod (Carry Delay) = 13 ns typ 
Pp = 125 mW typ/pkg 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4031/MCC4331 
Adder (independent carry) 


PIN CONNECTIONS 


Voc = Pin 4 
GND = Pin 10 


tod = (Add Delay) = 25 ns typ 
tod (Carry Delay) = 13 ns typ 
Pp = 125 mw typ/pkg 


MCC4032/MCC4332 
Carry Decoder 


PIN CONNECTIONS 


GND = Pin 10 


Atpg = 4.0 ns typ/decoder 
1.0 ns typ/pF at expander nodes 


Pp = 20 mW typ/pkg 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 





MCC4035/MCC4335 
Quad Latch (open collector) 


PIN CONNECTIONS 








08 Q3(7) 


tod = 25 ns typ Vcc =Pin4 
Pp = 140 mW typ/pkg GND = Pin 10 


MCC4037/MCC4337 
Quad Latch 


PIN CONNECTIONS 


(*) DO 1° 


(5.2) Strobe 20 


12,Q1 (10) 


©1102 /10) 


tod = 25 ns typ 
Pp = 150 mW typ/pkg GND = Pin 10 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 





MCC4042/MCC4342 
Quad Predriver 


PIN CONNECTIONS 


(1) A1 2 
(4)B8 11 


(1) A2 6 
(1) A3 9 


(1) A413 


Voc = Pin 4 Gnd 
GND =Pin10&3 10 


tog = 15 ns typ 
Pp = 120 mW typ/pkg 


MCC4043/MCC4343 
Dual Line Selector 


PIN CONNECTIONS 


: =—— i (1)A12 
: i a 
Sarin 


(1) A26 


tod = 20 ns typ 
Pp = 70 mW typ/pkg 


Vec=Pin4 
GND =Pin10& 3 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued). 


MCC4044/MCC4344 
Phase Frequency Detector 


PIN CONNECTIONS 


Phase- 
Freq 


Detector 
1 O Amplifier 


ee = 
ase a: A (10) 
fl, 1 9 8 
i — ” Stara! : Output 


Phase- 
Freq 
Detector 
2 Voc = Pin 14 
GND = Pin7 
tog (thru phase detector) = 9.0 ns typ 
Pp = 85 mW typ/pkg 


MCC4050/ 74450/MCC4350/ 54450 
Counter-Latch Decoder/Driver 


PIN CONNECTIONS 


High-Current 


Strobe 914 013 
Drivers 


Ho 


afl 


Ne 


I 
afi 


ro 
G 
4 
7 


w=! 

= 
5 
Cee 
Lee 


f 
f 
bh 7, 
Y 


Decade 7-Segment 
Counter - Decoder 


= 
[ Saat 
UNS 
iar: 
Ord 
reg 


_ 
YS] 
etal: 
aie 


\ 
i] $4 
4 sem 
= ean 
H 
aj 
. ° v4 


f 


Ll i 
<3 


Serial 
% Output 3 Blanking 


fTog = 35 MHz typ Vec= Pin 16 
Pp = 450 mW typ/pkg GND=Pin8 - 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4051/MCC4351 
Counter-Latch Decoder/Driver 


(O9R) PIN CONNECTIONS 


Enable © High-Current 












Lam 
914 svt Y Drivers 
" 7 16 Voc 
10a 
11 b 
rss a 9c 
ate Decade 7-Segment |__ 
Lista Counter Decoder Bg 
ASE 
: zs 4e 
6 f 
7g 
24 Serial 346 Lamp 
Output Blanking 
ft og = 35 MHz typ Voc = Pin 16 
Pp = 450 mW typ/pkg GND = Pin8 





MCC4052/74452/MCC4352/54452 
Dual Decade Counter 


PIN CONNECTIONS 


oo 
pronell. YT 


eee 
s 


my 






Vec = Pin 16 
GND = Pin8 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4053/74453/MCC4353/54453 
Dual Hexadecimal Counter 


PIN CONNECTIONS 


Vec = Pin 16 
GND = Pin8 


MCC4054/74454/MCC4354/54454 
Dual Decade Up/Down Counter 


102 x 99 PIN CONNECTIONS 
(66W) 


Vec = Pin 24 
Gnd = Pin 12 
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MTTL. COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 





MCC4055/74455/MCC4355/54455 
Dual Binary Up/Down Counter 


PIN CONNECTIONS 


Vec = Pin 24 
Gnd = Pin 12 


MCC4056/74456/MCC4356 
NBCD Adder 


PIN CONNECTIONS 


Vec = Pin 16 
GND = Pin8 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 





MCC4058/74458/MCC4358/54458 
Nines Complement/Zero Element 








PIN CONNECTIONS 






Voc = Pin 14 
GND = Pin7 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


MCC4060/74460/MCC4360/54460 
Bus Transfer Switch 


PIN CONNECTIONS 


Q3 (15) 


B3 (9) 


Q4 (14) 


B4 (10) 


Vec = 16 
GND=8 


T’G’ = Tri Stable Gate. 
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MTTL COMPLEX FUNCTIONS MCC4000/4300 Series (continued) 


Mcc4062/MCC4362 
Dual Majority Logic Gate 


PIN CONNECTIONS 


tog = 20 ns typ (Z Output) 
11 ns typ (Z Output) 
PD = 75 mW typ/pkg 


MCC4068/74468/MCC4368/54468 
Dual MOS to TTL Level Translator 


PIN CONNECTIONS 


Address 
Decoders, 
Word 
Drivers 


32 X 32 Array 


i1of8 
Address 
Decode 


Vcc = Pin 16 
Gnd = Pin 8 


O O O 
9B3 10B2 11B1 12 B80 
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|||] [errs suntconruex ronerons 
MTTL — SUHL COMPLEX FUNCTIONS 
VLUVYCTUTTTTEET TUTTE TTT TTT TET TET 


MCC5xx2 Series 
MCC5xx3 Series 
MCC5xx0 Series 
MCC5xx1 Series 


\ (0 to +75°C) 


\ (—55 to +125°C) 


mn 


These complex functions are designed for digital applications in the medium to high -speed 
range, with significant reduction in package count and increased logic per function over devices in 


the basic MTTL-SUHL family. 


0 to 75°C | —55 to +125°C 


MCC5092 MCC5090 
MCC5113 MCC5111 
MCC5123 MCC5121 
MCC5133 - MCC5131 
MCC5143 MCC5141 
MCC5153 MCC5151 
MCC5163 _ 

MCC5173 - 

MCC5183 MCC5181 
MCC5193 MCC5191 


Wafer 
Mask 
Set # 


Fixed Frequency Decade Divider 
4-Bit Shift Register 

Dual 4-Bit Parity Generator Checker 
Dual 4-Bit Comparator 

Binary Programmable Divider 

BCD Programmable Divider 

4-Bit Binary Counter 

4-Bit BCD Counter 

4-Bit Binary Up/Down Counter 
4-Bit BCD Up/Down Counter 
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Chip 
Size 
(Mils) 


80x48 
89x68. 
86x55 
86x55 
93x84 
82x81 
78x72 
78x72 
92x100 
92x100 


ANN ae 


Fixed Frequency Decade Divider 


EQUIVALENT CIRCUIT 
AND PIN CONNECTIONS 


GND= Pin 10 


MCC5113/MCC5111 
4-Bit Shift Register — 


EQUIVALENT CIRCUIT 
AND PIN CONNECTIONS 


Vec= Pin 4 





All dimensions are in mils. 
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MTTL SUHL MCC5000 Series (continued) 


MCC5123/MCC5121 
Dual 4-Bit Parity Generator Checker 


EQUIVALENT CIRCUIT 
AND PIN CONNECTIONS 


Vec=Pin4 
GND= Pin 10 


MCC5133/MCC5131 
Dual 4-Bit Comparator 


EQUIVALENT CIRCUIT 
AND PIN CONNECTIONS 


Vec= Pin 4 
GND = Pin 10 
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ITTL SUHL MCC5000 Series (continued) 


MCC5143/MCC5141 
Binary Programmable Divider 


EQUIVALENT CIRCUIT 
AND PIN CONNECTIONS 


ENABLE 


DECODE 
ENABLE 


GND = Pin 10 


MCC5153/MCC5151 
BCD Programmable Divider 


EQUIVALENT CIRCUIT | 
AND PIN CONNECTIONS 


ENABLE 


DECODE 
ENABLE 


GND = Pin 10 
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MTTL SUHL MCC5000 Series (continued) 


MCC5163 
4-Bit Bianary Counter 


EQUIVALENT CIRCUIT 
AND PIN CONNECTIONS 


Vcc =Pin4 
GND = Pin 10 


MCC5173 
4-Bit BCD Counter 


EQUIVALENT CIRCUIT 
AND PIN CONNECTIONS 


10'GND 


9 


8 


GND = Pin 10 
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MTTL SUHL MCC5000 Series (continued) 


MCC5183/MCC5181 
4-Bit Binary Up/Down Counter 


92 x 100 EQUIVALENT CIRCUIT 
(17V) AND PIN CONNECTIONS © 
















SETA 14 
MODE 13 
CONTROL SETB 

DECODERRESET ue 
OUTPUT 1 


S 


RTs 














MCC5193/MCC5191 
4-Bit BCD Up/Down Counter 





92 x 100 EQUIVALENT CIRCUIT 
(17V) AND PIN CONNECTIONS 
4 


SETA 





MODE 
CONTROLISET B 


u 1 
el DECODERRESET 
; OUTPUT 
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TTT 
MTTL 
ITTV 


MCC54HO0 Series (—55 to +125°C) 
MCC74HO00 Series (0 to +75°C) 


TAMMTITI IAT 


These integrated circuits comprise a family of transistor-transistor logic designed for general 
purpose digital applications. The family has a high operating speed (30-50 MHz clock rate), good 
external noise immunity, high fan-out, and the capability of driving lines up to 600 pF capacitance. 
Many of these devices have been replaced by Motorola’s MCC3000/3100 Series; bonding diagrams 
are shown with that Series. 


0 to 75°C —55 to +125°C 



















MCC74HOO MCC54HOO0 Quad 2-Input NAND Gate 5CA 46x49 
MCC74HOOF MCC54HOOF Quad 2-Input NAND Gate O6L 50x50 
MCC74HO1 MCC54H01 Quad 2-Input NAND Gate (0.C.) 16K 43x46 
MCC74HO1F MCC54HO1F Quad 2-input NAND Gate (0.C.) O6L 50x50 
MCC74H04 MCC54H04 Hex Inverter O9L 58x57 
MCC74HO5 MCC54H05 Hex Inverter O9L 58x57 
MCC74H08 MCC54H08 Quad 2-Input AND Gate 5CA 46x49 
MCC74H10 MCC54H10 Triple 3-Iinput NAND Gate 35T 46x46 
MCC74H10F MCC54H10F Triple 3-input NAND Gate 67M 45x47 
MCC74H11 MCC54H11 Triple 3-Input AND Gate 35T 46x46 
MCC74H11F MCC54H11F Triple 3-input AND Gate 72H 62x47 
MCC74H20 MCC54H20 Dual 4-Input NAND Gate 1GH 39x42 
MCC74H20F MCC54H20F Dual 4-Input NAND Gate . 31L 38x47 
MCC74H21 MCC54H21 Dual 4-Input AND Gate 1GH 39x42 
MCC74H21F MCC54H21F Dual 4-Input AND Gate 72H 62x47 
MCC74H22 MCC54H22 Dual 4-Input NAND Gate (0.C.) 1GH 39x42 
MCC74H22F MCC54H22F Dual 4-Input NAND Gate (0.C.) 31L 38x47 
MCC74H30 -MCC54H30 8-Input NAND Gate 88K 37x39 
MCC74H40 MCC54H40 Dual 4-Input NAND Buffer Gate ~ 6AL 42x42 
MCC74H40F MCC54H40F Dual 4-Input NAND Buffer Gate 12M 43x44 
MCC74H50 MCC54H50 Exp. Dual 2 Wide 2-Input AO/ Gate 27W 41x41 
MCC74H51 MCC54H51 Dual 2 Wide 2-Input AO! Gate 27W 41x41 
MCC74H52 MCC54H52 Exp. 4 Wide 2-2-2-3 Input AND-OR Gate 97K 47x47 
MCC74H53 MCC54H53 Exp. 4 Wide 2-2-2-3 Input AOI Gate 48K 39x45 
MCC74H54 MCC54H54 4 Wide 2-2-2-3 Input AOI Gate 48K 39x45 
MCC74H55 MCC54H55 Exp. 2 Wide 4-Input AO! Gate 93K 38x42 
MCC74H60 MCC54H60 Dual 4-Input Exp. for AOI Gates 63A 33x37 
MCC74H61 MCC54H61 Triple 3-Input Exp. for AND-OR Gates 99K 39x44 
MCC74H62 MCC54H62 4 Wide 3-2-2-3 Input Exp. for AOI Gates 

MCC74H71 MCC54H71 OR Input J-K Flip-Flop 

MCC74H72 _~MCC54H72 AND Input J-K Flip-Flop 

MCC74H73 MCC54H73 Dual J-K Flip-Flop 

MCC74H74A MCC54H74A Dual D positive edge triggered FF 

MCC74H101 MCC54H101 AND-OR Gated J-K Neg. edge Triggered FF W/Preset 






MCC74H103 





MCC54H103 





Dual J-K Neg. edge Triggered FF 
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IATA i ATT 


MCC5400 Series (—55 to +125°C) 
MCC7400 Series (0 to +75°C) 


MC5400/MC7400 Series SSI circuits comprise a family of transistor-transistor logic designed 
for general purpose digital applications. The family has a medium operating speed (15-30 MHz 
clock rate), good external noise immunity, high fan out, and the capability of driving capacitive 
loads of up to 600 pF. 


0 to 75°C —55 to +125°C 


MCC7400 MCC5400 Quad 2-Input NAND Gate 
MCC7400F MCC5400F Quad 2-Input NAND Gate 
MCC7401 MCC5401 Quad 2-Input NAND Gate (0.C.} 
MCC7402 MCC5402 Quad 2-Input NOR Gate 

MCC7403 MCC5403 Quad 2-Input NAND Gate (0.C.) 
MCC7404 MCC5404 Hex Inverter 

MCC7405 MCC5405 Hex Inverter (O.C.) 

MCC7406 MCC5406 Hex Inverter Buffer/Driver (O.C.) 
MCC7407 MCC5407 Hex Buffer/Driver (O.C.) 

MCC7408 MCC5408 Quad 2-Input AND Gate 

MCC7409 MCC5409 Quad 2-Input AND Gate (0.C.) 
MCC7410 MCC5410 Triple 3-Input NAND Gate 
MCC7410F MCC5410F Triple 3-Input NAND Gate 
MCC7411 MCC5411 Triple 3-Input AND Gate 

MCC7412 MCC5412 Triple 3-Input NAND Gate (O.C.) 
MCC7416 MCC5416 Hex Inverter Buffer/Driver (O.C.) 
MCC7417 MCC5417 Hex Buffer/Driver 

MCC7420 MCC5420 Dual 4-Input NAND Gate 
MCC7420F MCC5420F Dual 4-Input NAND Gate 
MCC7423 MCC5423 Dual 4-Input NOR Gate w/Strobe (Exp.) 
MCC7425 MCC5425 Dual 4-input NOR Gate w/Strobe 
MCC7426 MCC5426 Quad 2-Input Interface NAND Gate 
MCC7427 MCC5427 Triple 3-Input NOR Gate 

MCC7430 MCC5430 8 Input NAND Gate 
MCC7437 MCC5437 Quad 2-Input Positive NAND Buffer 
MCC7438 MCC5438 Quad 2-Input Positive NAND Buffer (0.C.) 
MCC7440 MCC5440 Dual 4-input NAND Buffer 
MCC7440F MCC5440F Dual 4-Input NAND Buffer 
MCC7450 MCC5450 Exp. Dual 2 Wide 2-input AO! Gate 
MCC7451 MCC5451 Dual 2 Wide 2-input AO! Gate 
MCC7453 MCC5453 Exp. 4 Wide 2-Input AOI Gate 
MCC7454 MCC5454 4 Wide 2-Input AOI Gate — 
MCC7460 MCC5460 Dual 4-input Exp. for AO] Gates 
MCC7470 MCC5470 AND Gated J-K FF Positive Edge Triggered 
MCC7472 MCC5472 AND Gated J-K Master Slave FF 
MCC7473 MCC5473 Dual J-K Flip-Flop 

MCC7474 MCC5474 Dual Positive Edge Triggered FF 
MCC7476 MCC5476 Dual J-K Flip-Flop 

MCC7479 MCC5479 Dual D Positive Edge Triggered FF 
MCC74107 MCC54107 Dual J-K Master Slave Flip-Fiop 
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| MCC5400/7400 Series 


VELVET ETE ET ETE ETE ETT 


MCC7400, MCC5400 
Quad 2-Input NAND Gate 


WI 


PIN CONNECTIONS 


oe 
ae oe 
=e 


Hi 




















[| pers: neers 








Vcc = Pin 14 
Gnd = Pin 7 


MCC7400F /MCC5400F 
Quad 2-Input NAND Gate 


PIN CONNECTIONS. 


Do 
ei 
= 
=e 


Vcc = Pin 14 
Gnd = Pin 7 


MCC7401/MCC5401 
Quad 2-input NAND Gate 
(Open Collector Output) PIN CONNECTIONS 


_ 


YN - © © OH ONWN 
— 
{=) 


Ty 


~~ et 
_ 
W 


Vcc = Pin 14 
Gnd =Pin 7 





All dimensions are in mils. 
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MTTL SSI MCC5400/7400 Series (continued) 


MCC7402/MCC5402 
Quad 2-iInput NOR Gate 


Vcc = Pin 14 
Gnd = Pin 7 


MCC7403/MCC5403 
Quad 2-Input NAND Gate 


Vec = Pin 14 
Gnd = Pin 7 


MCC7404/MCC5404 
Hex Inverter 


Vcc = Pin 14 
Gnd = Pin 7 





tod = 13. ns typ 


MCC7405/MCC5405 
Hex Inverter 
(Open Collector) 


Vec = Pin 14 
Gnd = Pin 7 


tod = 35 nstyp 
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PIN CONNECTIONS 


PIN CONNECTIONS 
pes 
le 


PIN CONNECTIONS 





1 [> 
s—|Do~s 
ee 
n—fSe-10 
13—[>e—12 


MTTL SSI MCC5400/7400 Series (continued) 
MCC7406/MCC5406 
Hex Inverter 
2 Buffers/Drivers (open collectors) 


' 47x51 


14 (2AW) PIN CONNECTIONS 


13. Voc=Pin 14 
Gnd =Pin 7 


tog = 15 ns typ 


MCC7407/MCC5407 
Hex Buffers/Drivers (open collectors) 


PIN CONNECTIONS 


12 
Vec = Pin 14 
Positive Logic: 2 = 1 Gnd =Pin 7 
MCC7408/MCC5408 
Quad 2-Input AND Gate 


PIN CONNECTIONS 


12 


= i 4 
Positive Logic: 3=1 +2 Vec = Pin 14 


Gnd = Pin 7 
Negative Logic: 3=1+2 


MCC7409/MCC5409 
3 Quad 2-Input AND Gate (open collector) 


PIN CONNECTIONS 


1 
2 
4 
5 
9 


10 
12 


10 11 12 #5 
Positive Logic: 3=1 2 Vec= Pin 14 


Gnd =Pin 7 





Negative Logic: 3=1+2 
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MTTL SSI MCC5400/7400 Series (continued) 


MCC7410/MCC5410 
Triple 3-Input NAND Gate 


46 x 41 
(11N) 


—_ 


7AOO0 DaW WN 


PIN CONNECTIONS 


et 


=7-2°13 
: Vec = Pin 14 


tog = 10 ns typ Gnd = Pin 7 


MCC7410F/MCC5410F 
Triple 3-Input NAND Gate 


= 


AOO OAaW WN 


PIN CONNECTIONS 


=> 

= >> 
= 
= _>- 
= 
= = 


! 
SS Ses 
wh 4 


~~ 


12=1¢2-¢13 
Vec = Pin 14 


tog = 10 ns typ Gnd = Pin 7 


MCC7411/MCC5411 
Triple 3-Input AND Gate 


PIN CONNECTIONS 


aaj) A 
Tar ees 
al b 
Tse a ee = 
SN ie 
oie: is | 
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MTTL SSI MCC5400/7400 Series (continued) 


MiCC741 2/MCC5412 
Triple 3-Input NAND Gate (open collector) 


PIN CONNECTIONS 


*Open Collector 


MCC7416/MCC5416 
Hex Inverter Buffer/Driver (open collector) 


PIN CONNECTIONS 


CONSULT FACTORY 


*Open Colfector 
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MTTL SSI MCC5400/7400 Series (continued) 


MCC7417/MCC5417 
Hex Buffer/Driver 


PIN CONNECTIONS 


CONSULT FACTORY 


*Open Collector 


MCC7420/MCC5420 
Dual 4-Input NAND Gate 


34 x 42 
(51N) 


Vcc = Pin 14 
Gnd =Pin 7 


MCC7420F/MCC5420F 
Dual 4-Input NAND Gate 


RS EE ae Vcc = Pin 14 


tod = 10 ns typ Gnd =Pin 7 
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MTTL SS! MCC5400/7400 Series (continued) 


MCC7423/MCC5423: 
Dual 4-Input NOR Gate w/Strobe (expandable) 


PIN CONNECTIONS 


1Y¥ = TG(1A41B+1Ct1D)+X 


2Y = 2G(2At2B+2C+2D) 


MCC7425/MCC5425 
Dual 4-Input NOR Gate w/strobe 


PIN CONNECTIONS 
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MTTL SSI MCC5400/7400 Series (continued) 





MCC7426/MCC5426 
Quad 2-Input Interface NAND Gate 


PIN CONNECTIONS 


MCC7427/MCC5427 
Triple 3-Input NOR Gate 


PIN CONNECTIONS 
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MTTL SSI MCC5400/7400 Series (continued) 


5 4 3 





MCC7430/MCC5430 
8 Input NAND Gate 


PIN CONNECTIONS 


34x 35 
4 (98L) 





NOON aBWH— 


— 


41. 12 
*2°3*H4eHe Ge. 


tog = 10 ns typ Voc = Pin 14 
Gnd =Pin 7 


MCC7437/MCC5437 
Quad Buffer 


PIN CONNECTIONS 


MCC7438/MCC5438 


52 x 44 o —— 
(1AF) Paste Bogie: Z=AeB 
Negative Logic: Z=A+B 


MCC7440/MCC5440 
Dual 4-Input NAND Buffer 


41x44 PIN CONNECTIONS 


-(10N) 


Vcc = Pin 14 
tod = 13 ns typ Gnd = Pin 7 
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MTTL SSI MCC5400/7400 Series (continued) 


MCC7440F /MCC5440F 
Dual 4-Input NAND Buffer 


PIN CONNECTIONS 


Veco = Pin 14 
toa = 13 ns typ Gnd = Pin 7 


MCC7450/MCC5450 
Expandable Dual 2 Wide 2 Input 
AND OR INVERT Gate 


PIN CONNECTIONS 


8 {12} (10) 


Vcc = Pin 14 


Emitter 11 Gnd =Pin 7 


Collector 12 tod = 13 ns typ 


6 [10] (10) 


8=(9 * 10) + (13 © 1) + (Expanders) 





MCC7451/MCC5451 
Dual 2 Wide 2 Input 


AND OR INVERT Gate 





41x42 
(O3R) PIN CONNECTIONS 

3 
10 

8 
13 
‘10 1 
6 7 8 9 
3 

6 
4 
Vec= Pin 14 3g =(9° 10) +113 1) z 


Gnd = Pin 7 tod = 13 ns typ 
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MTTL SSI MCC5400/7400 Series (continued) 


MCC7453/MCC5453 
Expandable 4 Wide 2 Input 


AND OR INVERT Gate 


PIN CONNECTIONS 


8 


9 
10 


Emitter 11 
Collector 12 


Vec= Pin 14 
Gnd =Pin 7 


8 = (13 ¢ 1) + (2 ¢ 3) + (4 © 5) + (9 © 10) + (Expanders) 


tod - 13 ns typ 


MCC7454/MCC5454 
4 Wide 2 Input 
2 AND OR INVERT Gate PIN CONNECTIONS 


Blo 


Collector 


ie Seow as 
---*11 
PIN CONNECTIONS | Emitter 


4 


= 


oo OF WN | W 


14 
Vcc = Pin 14 
13 Gnd =Pin 7 


tod = 13 ns typ 





= 


MCC7460/MCC5460 
Dual 4 Input Expander for 


AND OR INVERT Gates 


Emitter 


Vec= Pin 14 BGG 
Gnd =Pin 7 _-%'5 


tod = 5.0 ns typ Collector 
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MTTL SSI MCC5400/7400 Series (continued) 





MCC7470/MCC5470 
AND Gated J-K Flip Flop Positive Edge Triggered 


PIN CONNECTIONS 


Vec = Pin 14 


Gnd =Pin 7 tod = 30 ns typ 


MCC7472/MCC5472 


AND Gated J-K Master Slave F-F PIN CONNECTIONS 


-= 
Ww 


on = 
Ny -O0O N WASW 


13) Vee = Pin 14 


Gnd = Pin 7 
12 


f = 20 MHz 


MCC7473/MCC5473 PIN CONNECTIONS 
Dual J-K Flip Flop 


66 x66 
(91M) 


Vec = Pin 4, Gnd = Pin 11 
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MTTL SSI MCC5400/7400 Series (continued) 


MCC7474/MCC5474 
-Dual Positive Edge Triggered Flip Flop 


_ PIN CONNECTIONS 


MCC7476/MCC5476 
Dual J-K Flip Flop 


PIN CONNECTIONS 


16 Pin Package 
Vec = Pin 5, Gnd = Pin 13 
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MTTL SSI MCC5400/7400 Series (continued) 


MCC7479/MCC5479 
Dual Type D Flip Flop Positive Edge Triggered | 


PIN CONNECTIONS 





Vec= Pin 14 
Gnd =Pin 7 


MCC74107/MCC54107 
Dual J-K Master Slave Flip Flop 


PIN CONNECTIONS 


Vcc =Pin 14 
Gnd =Pin 7 
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vn 


NLT TT TTT 


MTTL — Ms! 
LITEPITIET TT 


MCC5400 Series (—55 to +125°C) 
MCC7400 Series (0 to +75°C) 


IATA 


MC5400/7400 Series MSI circuits comprise a family of transistor-transistor logic similar in 
design to the SSI series but more complex in function. The family has a medium operating speed 
(15-30 MHz clock rate), good external noise immunity, high fan out, and capability of driving 


capacitive loads of up to 600 pF. 


—55 to +125°C 


0 to 75°C 


MCC74H87 
MCC7413 
MCC7414 
MCC7441A 
MCC7442 
MCC7443 
MCC7444 
MCC7445 
MCC7446 
MCC7447 
MCC7448' 
MCC7449 
MCC7475 
MCC7480 
MCC7481 
MCC17482 


MCC27482 . 


MCC7483 
MCC7484 
MCC7485 
MCC7486 
MCC7490A 
MCC7491A 
MCC7492A 
MCC7493A 
MCC7494 

MCC7495A 
MCC7496 

MCC7497 

MCC74100 
MCC74120 
MCC74121 
MCC74122 
MCC74123 
MCC74132 
MCC74136 
MCC74141 
MCC74145 
MCC74150 


MCC54H87 
MCC5413 
MCC5414 
MCC5441A 
MCC5442 
MCC5443 
MCC5444 
MCC5445 
MCC5446 
MCC5447 
MCC5448 
McC5449 
MCC5475 
MCC5480 
MCC5481 
MCC15482 
MCC25482 
MCC5483 
MCC5484 
MCC5485 
MCC5486 
MCC5490A 
MCC5491A 
MCC5492A 
MCC5493A 
MCC5494 
MCC5495A 
MCC5496 
MCC5497 
MCC54100 
MCC54120 
MCC54121 
MCC54122 
MCC54123 
MCC54132 
MCC54136 
MCC54141 
MCC54145 
MCC54150 





4-Bit True/Complement Zero/One Element 
Dual 4-Input NAND Gate Schmitt Trigger 
Hex Schmitt Trigger Inverter 

BCD to Decimal Decoder/High Level Driver 
BCD to Decimal Decoder . 

Excess Three-to-Decimal Decoder 

Excess Three Gray to Decimal Decoder 
BCD to Decimal Decoder/Driver 

BCD to seven Segment Decoder/Driver 
BCD to seven Segment Decoder/Driver 
BCD to seven Segment Decoder/Driver 
BCD to seven Segment Decoder/Driver 
Quad Latch 

Gated Full Adder (1-Bit) 

16-Bit Scratch Pad Memory 

2 Bit Full Adder 

2 Bit Full Adder 

4-Bit Full Adder 

16-Bit Scratch Pad Memory 

4-Bit Magnitude Comparator 

Quadruple 2-Input Exclusive OR Gate 
Decade Counter 

8-Bit Shift Register 

Divide by 12 Counter 

4-Bit Binary Counter 

4-Bit Shift Register 

4-Bit Shift Register (Parallel Access) 

5-Bit Shift Register 
Synchronous 6-Bit Binary Rate Multiplier 
Dual 4-Bit Latch 

Dual Pulse Synchronizers/Drivers 
Monostable Multivibrator 

Retriggerable Monostable Multivibrator 
Dual Retriggerable Monostable Multivibrator 
Quadruple 2-Input NAND Schmitt Trigger 
Quadruple 2-lnput Exclusive OR Gate (0.C.) 
BCD to Decimal Decoder/Driver 

BCD to Decimal Decoder/Driver 

16 Channel Data Selector/Multiplexer 
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8GM 
7KB 
2JA 
17F 
6FE 
29R 
29R 
96M 
83M 
83M 
O1L 
O1L 
TAS 
10L 
1PR 
13E 
13E 
10M 
1PR 
7GK 
8GM 
3HT 
O5R 
3HT 


3HT . 


66N 
6RP 
8BG 








69x72 
40x42 
56x62 
74x79 
64x66 
68x67 
68x67 
79x87 
65x76 
65x76 
88x79 
88x79 
62x68 
58x58 
77x82 
65x82 
65x82 
69x80 
77x82 
65x77 
69x72 
69x71 
59x72 
69x71 
69x71 
66x76 
64x88 
86x77 
94x101 
70x72 
68x69 
50x53 
52x53 
58x100 
49x52 
69x72 
77x78 
79x87 
64x80 








(continued) 


MTTL—MSI (continued) 


Type 


0 to 75°C —55 to +125°C 


MCC74151 
MCC74152 
MCC74153 
MCC74154 
MCC74155 
MCC74156 
MCC74157 
MCC74160 
MCC74161 
MCC74162 
MCC74163 


MCC74164A 


MCC74165 
MCC74167 
MCC74174 
MCC74175 
MCC74176 
MCC74177 
MCC74180 
MCC74181 
MCC74182 
MCC74190 
MCC74191 
MCC74192 
MCC74193 
MCC74194 
MCC74195 
MCC74196 
MCC74197 
MCC74221 
MCC74290 
MCC74293 
MCC74298 


MCC54151 
MCC54152 
MCC54153 
MCC54154 
MCC54155 
MCC54156 
MCC54157 
MCC54160 
MCC54161 
MCC54162 
MCC54163 
MCC54164A 
MCC54165 
MCC54167 
MCC54174 
MCC54175 
MCC54176 
MCC54177 
MCC54180 
MCC54181 
MCC54182 
MCC54190 
MCC54191 
MCC54192 
MCC54193 
MCC54194 
MCC54195 
MCC54196 
MCC54197 
MCC54221 
MCC54290 
MCC54293 
MCC54298 


8 Channel Data Selector/Multiplexer 

8 Channel Data Selector/Multiplexer 

Dual 4 Line to 1 Line Data Selector/Multiplexer 
4 Line to 16 Line Decoder/Demultipiexer 

Dual 2-to-4 Line Decoder/1-to-4 Line Demultiplexer 
Dual 2-to-4 Line Decoder/1 -to-4 Line Demultiplexer 
Quad 2-Input Data Selector/Multiplexer 
Decade Synchronous Counter 

Synchronous 4-Bit Binary Counter 

Synchronous Decade Counter 

Synchronous 4-Bit Binary Counter 

8 Bit Parailel-Out Serial Shift Register 
Parallel-Load 8-Bit Shift Register 

Decade Rate Multiplexer (Synchronous) 

Hex Type D Flip-Flop 

Quadruple D Type Flip-Flop 

Preset. Decade and Binary Counters/Latches 
Preset. Decade and Binary Counter/Latch 

8-Bit Odd/Even Parity Generator/Checker 

4-Bit ALU/Function Generator 

Look Ahead Carry Generator 

BCD Synchronous Up/Down Counter 

4 Bit Binary Synchronous Up/Down Counter 
Preset. Decade Up/Down Counter 

Preset. 4-Bit Binary Up/Down Counter 

4-Bit Bidirectional Universal Shift Register 
4-Bit Parallel Access Shift Register 

Preset. Decade or Binary Counter/Latch 

Preset. Decade or Binary Counter/Latch 

Dual Monostable Multivibrator w/Schmitt-Trigger Inputs 
Decade Counter 

4-Bit Binary Counter 

Quadruple 2-input Multiplexer w/Storage 


7-141 


60x65 
60x65 
52x60 
77x87 
66x71 
66x71 
52x57 
78x99 
78x99 
78x99 
78x99 
65x92 
73x80 
44x101 
78x88 
78x88 
72x78 
72x78 
56x60 
87x89 
62x55 
74x113 
74x113 
74x113 
74x113 
89x70 
89x70 
72x78 
72x78 
59x80 
69x71 
69x71 
89x70 











LTTTET TATE TT TTTE PET TEE TEETH 


MTTL MSI MCC5400/7400 Series 
LETTE 


MCC7413/MCC5413 
Dual 4-Input NAND Gate Schmitt Trigger 











HIT IAI 








PIN CONNECTIONS 


MCC7414/MCC5414 


Hex Schmitt Trigger Inverter 


PIN CONNECTIONS 





Ail dimensions are in mils. 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC7441A/MCC5441A 
BCD to Decimal Decoder/High Level Driver 


PIN CONNECTIONS 


Vec=Pin5 
GND = Pin 12 


MCC7442/MCC5442 
BCD to Decimal Decoder 


PIN CONNECTIONS 


i 


Pee 





aT 
Ns 
air 


a 
a 
ae 


eee) 


Rie 
Pen 
EePicd: 





Vcc = Pin 16 
Gnd=Pin 8 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC7443/MCC5443 
Excess Three-to-Decimal Decoder 
MCC7444/MCC5444 
Excess Three Gray to Decimal Decoder 


PIN CONNECTIONS 


RRS 
SS EC 
{ Sa usee 
‘ <" (iF 


é 
Rican ' 


Nong 
Ey . 


Oo ol 


A ON 
4 ae eva tone 


Ol Oi Ol Ol Ol 
oN 


© 


Vcc = Pin 16 
Gnd=Pin 8 


MCC7445/MCC5445 
BCD to Decimal Decoder /Driver 


PIN CONNECTIONS 


7 rp ON OA GA WN = 


- Oo 


Vcc = Pin 16 
GND = Pin8 


tpg = 50 ns max 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC5446, MCC7446 

MCC5447, MCC7447 

MCC5448, MCC7448 
BCD-to-Seven Segment Decoder/Drivers 


MCC5446/MCC7446 


65 x 76 
PIN CONNECTIONS. 


Fron 
resi NG wae 


Gi 2058 


Voc = Pin 16 
GND=Pin8 


MCC5448/MCC7448 
88 x 79 


MCC7449/MCC5449 
BCD to Seven Segment Decoder/Driver 


PIN CONNECTIONS 


Voc = Pin 14 
GND =Pin7 





71AC 





MTTL MSI MCC5400/7400 Series (continued) 


MCC7475/MCC5475 
Quad Latch 


PIN CONNECTIONS 


' GND = Pin 12 


MCC7480/MCC5480 
Gated Full Adder(1-Bit) 


PIN CONNECTIONS 


Gnd =Pin 14 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC7481/MCC5481 
16-Bit Scratch Pad Memory 


PIN CONNECTIONS 


Xqg~ —-X3 Yo- ~-Y3 


CONSULT FACTORY 
Vcc =Pin4 


GND = Pin 10 


MCC17482/MCC15482 
2 Bit Full Adder 


PIN CONNECTIONS 


* Available only on 
MCC25482/27482 
Vec =Pin4 
GND = Pin 11 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC27482/MCC25482 
2 Bit Full Adder 


PIN CONNECTIONS 


i Oy jx = 


(Slices I * Available only on 


MCC25482/27482 


Vcc = Pin4 
GND = Pin 11 


MCC7483/MCC5483 
4-Bit Full Adder 


PIN CONNECTIONS 


Voc =Pin 5 
Gnd = Pin 12 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC7484/MCC5484 
16-Bit Scratch Pad Memory 


PIN CONNECTIONS 


CONSULT FACTORY 


Vec = Pin 5 
GND = Pin 12 


MCC7485/MCC5485 
4-Bit Magnitude Comparator 


PIN CONNECTIONS 


1 INPUTS 


OUTPUTS ¢ 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC7486/MCC5486 
Quadruple 2-input Exclusive OR Gate 


PIN CONNECTIONS 


CONSULT FACTORY 


Gnd= Pin 7 


MCC74H87/MCC54H87 
4 Bit True/Complement Zero/One Element 


PIN CONNECTIONS 
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MTTL MSI MCC5400/7400 Series (continued) 


<q 
& 
St 3S 
ow 
Oc 
O63 
ao 
oS 
Oo 
22 
Qa 
oO 
= 


PIN CONNECTIONS 


Vec = Pins 


Pin 10 


GND 


MCC7491A/MCC5491A 
8-Bit Shift Register 


PIN CONNECTIONS 








PinS 


GND = Pin 10 


Vcc 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC7492A/MCC5492A 
Divide by 12 Counter 


PIN CONNECTIONS 


Vec = Pind 
Gnd = Pin 10 


MCC7493A/MCC5493A 
4-Bit Binary Counter 


PIN CONNECTIONS 





MTTL MSI MCC5400/7400 Series (continued) 





MCC7494/MCC5494 
. 4-Bit Shift Register 


PIN CONNECTIONS 


oy 
21 
stn iy 

i ’ 


Sit bey? | 





Voc = Pins 
GND = Pin 12 


MCC7495A/MCC5495A 
4-Bit Shift Register (parallel access) 


PIN CONNECTIONS 





Vcc = Pin 14 
GND= Pin 7 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC7496/MCC5496 
5-Bit Shift Register 


PIN CONNECTIONS 


5 
Gnd = Pin 12 


MCC7497/MCC5497 
Synchronous 6-Bit Binary Rate Multiplier 


94 x 101 
(7MG) PIN CONNECTIONS 


(ef Levee 


CONSULT FACTORY RATE 
INPUTS 3 INPUTS 


4 


rH 12 ‘UNITY/ 


5 
Sata CASCADE 
P : 
meade {° TJ 11 ENABLE 


INPUT 
ENABLE 
ouTPUT ” , J 10stRoBE 


Vec = Pin 16 
Gnd=Pin 8 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC74100/MCC54100 
Dual 4-Bit Latch 


PIN CONNECTIONS 


Vcc = Pin 24 
VEE =Pin 7 


MCC74120/MCC54120 
Dual Pulse Synchronizers/Drivers 


PIN CONNECTIONS 


M1 16Vcc 


112 
INPUTS 71 23 
1R4 
1c 5 
Y6 


1 
1v7 
GND 8 


ourrurs| 


15 
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152 

14 

13 2S INPUTS 
12 2R 

11 2 





MTTL MSI MCC5400/7400 Series (continued) 


MCC74121/MCC54121 
Monostable Multivibrator 


PIN CONNECTIONS 


Cx Rx 
Pivae 


RA a 


Vec = Pin 14 
Gnd=Pin 7 


MCC74122/MCC54122 
Retriggerable Monostable Multivibrator 


PIN CONNECTIONS 


(ara 14 Vcc 
pata }A22 13 Rext/Cext 
INPUTS | 81 3 12NC 
B24 11 Cext 
CLEAR 5 10 NC 
a6 9 Rint 
GND 7 8 a 
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MTTL MSI MCC5400/7400 Series (continued) 


~MCC74123/MCC54123 
Dual Retriggerable Monostable Multivibrator 





58 x 100 
(3HA) PIN CONNECTIONS 


1 
15 Rex /Cext 


= 14Cokt 


MCC74132/MCC54132 
Quadruple 2-Input NAND Schmitt Trigger 


PIN CONNECTIONS 





a 
WELTON 


Vec = Pin 14 
GND = Pin?7 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC74136/MCC54136 
Quadruple 2-Input Exclusive OR Gate (oc) 


PIN CONNECTIONS 


MCC74141/MCC54141 
BCD to Decimal Decoder/Driver 


— PIN CONNECTIONS 


GND = Pin 12 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC74145/MCC54145 
BCD to Decimal Decoder/Driver 





PIN CONNECTIONS 


12345678910 


Vec= Pin 16 
GND = Pins 


MCC74150/MCC54150 
16 Channel Data Selector/Multiplexer 


_PIN CONNECTIONS 





Vcc = Pin 24 
Gnd = Pin 12 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC74151/MCC54151 
8 Channel Data Selector/Multiplexer 


PIN CONNECTIONS 


Vcc = Pin 16 
GND = Pin8 


MCC74152/MCC54152 
8 Channel Data Selector/Multiplexer 


PIN CONNECTIONS 


CONSULT FACTORY 


Vec = Pin 14 
Gnd=Pin 7 





MTTL MSI MCC5400/7400 Series (continued) 


MCC74153/MCC54153 
Dual 4 Line to 1 Line Data Selector/Multiplexer 


PIN CONNECTIONS 


L __} 
25d) 


ea 
t 8 i iu 
aa . i 


ek 


Bi 
iil 
& 


MCC74154/MCC54154 
4 Line to 16 Line Decoder/Demultiplexer 


77 x 87 
(11T) 


PIN CONNECTIONS 


12345 67 8 910441344154617 


Vcc = Pin 24 
GND = Pin 12 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC74155/MCC54155 
_ MCC741 56/MCC54156 
Dual 2 to 4 Line Decoder/ 


yee 1 to 4 Line Demulitplexer 


MC54155, MC74155 


PIN CONNECTIONS 


Strohe 1 O 


Vec =Pin16 . 
Gnd = Pin8& 


MCC74157/MCC54157 
Quad 2-Input Data Selector/Multiplexer 
52 x 57 
(62V) PIN CONNECTIONS 


Voc = Pin 16 
Gnd = Pin8 





MTTL MSI MCC5400/7400 Series (continued) 


MCC74160/MCC54160 MCC74161/MCC54161 
MCC74162/MCC54162 MCC74163/MCC54163 
Synchronous Decade Counter Synchronous 4-Bit Binary Counter 


PIN CONNECTIONS 


et Ai Spel? Cig 
ae Sie re 


toe) 


3 men atredtG CLEAR 1 16 Vcc 
oe ZO Bi CLOCK 2 15 QUTPUT 
[et 1S) Sve x 16 oF 
ee a ae! ) AS 
D6 
ENABLE P 7 }10 ENABLE T 
GND8 9 LOAD 





MCC74164A/MCC54164A 
8-Bit Parallel-Out Serial Shift Register 


Vec = Pin 14 
Gnd.= Pin 7 
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-MTTL MSI MCC5400/7400 Series (continued) 


MCC74165/MCC54165 
Parallel Load 8-Bit Shift Register 


Input 


Shift 


MCC74167/MCC54167 
Decade Rate Multiplier (synchronous) 


94x 101 
(7MG) 


RATE f 
CONSULT FACTORY INPUTS ig 


SET TO 94 


UNITY/ 
Vee ASCADE 


—_J11 ENABLE 


INPUT 
ENABLE 
ouTPuT ” P J 10stRoBe 


GND8 


5 
OUTPUTS 
6 
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MTTL MSI MCC5400/7400 Series (continued) 





MCC74174/MCC54174 
Hex Type D Flip Flop 





PIN CONNECTIONS 


Clear 1 
102 
103 


204 


i ‘n> e US 7] Lord 
Sains 
1 rs \ Sw |Z vs | =) af 
Su 5 \ & ot 


205 


= 
a, 
QS 306 


IN See 
Mt mine ie 


oa ey 


MCC74175/MCC54175 
Quadruple D Type Flip-Flop 


PIN CONNECTIONS 


o* go 


fineurs 


N 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC74176/MCC54176 
Presettable Decade and Binary. Counters/Latches 


PIN CONNECTIONS 


72 x 78 











Vec = Pin 14 
GND = Pin7 


MCC74177/MCC54177 
Presettable Decade and Binary Counter/Latch 


PIN CONNECTIONS 

















Vcc = Pin 14 
GND = Pin7 
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MTTL MSI MCC5400/7400 Series (continued) 
MCC74180/MCC54180 
8-Bit Odd/Even Parity Generator/Checker 


56 x 60 
(17R) 


Lda) ob - 
Greil 
© [ee 


: id 4 ete 


PIN CONNECTIONS 


Data 
Inputs 


Vec = Pin 14 


Control Odd Gnd= Pin 7 


Inputs Even 


MCC74181/MCC54181 
4-Bit ALU/Function Generator 


PIN CONNECTIONS 


Vec = Pin 24 
Gnd = Pin 12 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC74182/MCC54 182 
Look Ahead Carry Generator 


PIN CONNECTIONS 


Voc = Pin 16 
GND = Pins 


MCC74190/MCC54190 
BCD Synchronous Up/Down Counter 


PIN CONNECTIONS 
6 5 4 3 


Seek Soe ae ee 
oS 


ce \ te 
{ ( il S SMe 1 (Aes 1 
eet = 
aan tne seal 





Vcc = Pin 16 
GND = Pin8 
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MTTL MSI MCC5400/7400 Series (continued) 


~ MCC74191/MCC54191 
4 Bit Binary Synchronous Up/Down Counter 


74x 113 
(8RV) 


PIN CONNECTIONS 


CONSULT FACTORY 


Vec = Pin 16 
GND = Pin8 


MCC74192/MCC54192 
Presettable Decade Up/Down Counter 


74 x 113 
(8RV) 


PIN CONNECTIONS 


CONSULT FACTORY 


Vec = Pin 16 
GND = Pin8 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC74193/MCC54193 
Presettable 4-Bit Binary Up/Down Counter 


74x 113 
(SRV) 


CONSULT FACTORY 


PIN CONNECTIONS 


013 Borrow 


012 Carry 


Count Down 40 


Count Up 50 


Vcc = Pin 16 
Gnd= Pin 8 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC74194/MCC54194 


4-Bit Bidirectional Universal Shift Register 
89 x 70 


(SFP) 


PIN CONNECTIONS 


ig 


FY Me 
1 ahs 


WA SA its 
poe Neal (flntay 
EN euee 


SHIFT SERIAL 2 —~ 


re ie 1 RIGHT INPUT 
Ue PARALLEL | 4 C= 
Laccpraleeel SHIFT SERIAL 


a5 LEFT INPUT 7 & 


3 


MCC74195/MCC54195 
4-Bit Parallel Access Shift Register 


Pee 4G 
EN ad ee 
Li RC 


PIN CONNECTIONS 
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MTTL MSI MCC5400/7400 Series (continued) 


MCC74196/MCC54196 


MCC74197/MCC54197 
Presettable Decade or Binary Counter/Latch 


72x78 
(5GD) PIN CONNECTIONS 


5 o<.. 
rien 
ARS) 
ie oe Spe 

1 ‘ rn’ 


ve 
— 


Voc = Pin 14 
GND = Pin 7 


MCC74221/MCC54221 
Dual Monostable Multivibrator w/Schmitt-Trigger Inputs 


PIN CONNECTIONS 


qaenusr 
iw ¥CCc 


CONSULT FACTORY 5 15. Rex) Coxe 


Vec = Pin 16 
GND = Pins 
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MTTL MS! MCC5400/7400 Series (continued) 





69 x 71 MCC74290/MCC54290 
(3HT) Decade Counter 


PIN CONNECTIONS 


Vcc = Pin 14 
‘GND = Pin7 


MCC74293/MCC54293 
4-Bit Binary Counter 


PIN CONNECTIONS 


5 14Vcc 
13 Rava) 


12RQ(1) 
17 INPUT 
10INPUT 


9 
8IOUTPUTS 
Vcc = Pin 14 
GND = Pin 7 


89 x 70 MCC74298/MCC54298 
(SEP) Quadruple 2-Input Multiplexer w/Storage eeeihae 
; GND =Pin8 


PIN CONNECTIONS 


ao ye nH Sees DATA }4 we 
ag 41s ey “] __ {NPUTS } 
“Hf FE PAT = 5 


us ‘a b ee 
| i NS Be 
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IAT lll 


MCC7200 Series (0 to +75°C) 
MCC8200 Series (—55 to +125°C) 


These complex functions are designed for digital applications in the medium to high-speed 
range, with significant reduction in package count and increased logic per function over devices 
in the basic MTTL and MDTL families. They are direct replacements for S7200/8200 Series 
devices. 


0 to 75°C —55 to +125°C 


MCC7200 MCC8200 Dual 5-Bit Buffer Register 109x110 
Mcc7201 MCC8201 Dual 5-Bit Buffer Register w/D Complement 109x110 
MCC7202 MCC8202 10-Bit Buffer Register 109x110 
MCC7203 MCC8203 10-Bit Buffer Register w/D Complement 109x110 
MCC7233 MCC8233 2-Input, 4-Bit digital Multiplexer 47x65 
MCC7234 MCC8234 2-input, 4-Bit digital Multiplexer (O.C.) 47x65 
MCC7235 MCC8235 2-Input, 4-Bit digital Multiplexer (O.C.) 54x63 
McCc7241 MCC8241 Quad Exclusive OR Gate 51x69 
MCC7242 MCC8242 Quad Exclusive NOR Gate (0.C.) 51x69 © 
MCC7250 MCC8250 Binary to Octal Decoder 63x64 
MCC7251 MCC8251 BCD to Decimal Decoder 63x64 
MCC7260 |. MCC8260 Arithmetic Logic Element 83x85 
MCC7261 MCC8261 Fast Carry Extender 43x50 
MCC7266 MCC8266 2 Input, 4-Bit Data Selector 54x63 
MCC7267 MCC8267 2 Input, 4-Bit Data Selector (0.C.) ~ 54x63 
MCC7270 MCC8270 4 Bit Shift Register 89x92 
MCC7271 MCC8271 4 Bit Shift Register 89x92 
MCC7280 MCC8280 Presettable Decade Counter 72x78 
MCC7281 MCC8281 Presettable Binary Counter ‘72x78 
MCC7284 MCC8284 Binary Up/Down Counter 79x82 
MCC7285 MCC8285 Decade Up/Down Counter 79x82 
MCC7288 MCC8288 Divide by 12 Counter 92x78 
MCC7290 MCC8290 High Speed Preset. Decade Counter 72x78 
MCC7291 MCC8291 High Speed Preset. Binary Counter 72x78 
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1 rr cn HT TTERTTEUTT TELE 
MTTL COMPLEX FUNCTIONS MCC7200/8200 Series 
TTTPTTEPTTV TT TTT TTT TET ETT 














MCC7200/MCC8200 
Dual 5-Bit Buffer Register 


MCC7201/MCC8201 
Dual 5-Bit Buffer Register W/D Complement 


PIN CONNECTIONS 
MCC7200/MCC8200 


GND = 12 
et 4 n= prior to clock 3 
ye. [oO 2} n+ 1= following clock * 


109 x 110 


as al We = 
ia 
‘ 


CS lee nes 

SEs 
ae 
ty 


[ | 1 : i 
RL) 
Bn. 
SS 


| 
is 


CLOCK2--4 23 


GND = 12 


n= prior to clock 
n+ 1 = following clock 





All dimensions are in mils. 
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MTTL COMPLEX FUNCTIONS MCC7200/8200 Series (continued) 


MCC7202/MCC8202 
10-Bit Buffer Register 


MCC7203/MCC8203 
10-Bit Buffer Register W/D Complement | 


PIN CONNECTIONS 


MCC7202/MCC8202 


Voc = 24 


n= prior to clock 
n+ 1 = following clock 


nde on aga: 


} 
ff 


Page ey ta 
: Wi | Eleitaeagi 
1 ge EG Phe 
cae ( ; 


au 


(PP ery ay 


| a —— EE 
, 
| Mieeearars 2.8 § iG. 


aa 
a 


|_Dn | RESET 
GND = 12 

n is time prior to clock 

n+ 1 is time following clock 


”~ Oo 0 ON MO AWD = 


o lle 
N 
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MTTL COMPLEX FUNCTIONS MCC7200/8200 Series (continued) 


MCC7233/MCC8233 
2-Input, 4-Bit, Digital Multiplexer 


PIN CONNECTIONS 


SMe pcre nan dAD 
fa Vien res” 


MCC7234/MCC8234 
2-input, 4-Bit, Digital Multiplexer (o.c.) 


PIN CONNECTIONS 


iy weep ey py 
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MTTL COMPLEX FUNCTIONS MCC7200/8200 Series (continued) 





MCC7235/MCC8235 » 
2-Input, 4-Bit, Digital Multiplexer (o.c.) 


PIN CONNECTIONS | 


an Taly Ly) yp 
TE SIE Si! 
BERS fa 7 ety. 
AN : 


lee oly 
feo 





— ql 


{ — if es 
MIS me ae fe aa 
a Age M. 

ey 


Wes 
A SIC On 
Cri Wy 


MCC7241/MCC8241 
Quad Exclusive OR Gate 


PIN CONNECTIONS 


‘ 
oie 
pal 

B=10e2+ 702 


Vcc = Pin 14 
Gnd=Pin 7 
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_MTTL COMPLEX FUNCTIONS MCC7200/8200 Series (continued) 





MCC7242/MCC8242 
Quad Exclusive NOR Gate (o.c.) 


PIN CONNECTIONS 


ON O WOOD AN = 


= = 


Vec = Pin 14 
GND=7 


MCC7250/MCC8250 
Binary to Octal Decoder 


PIN CONNECTIONS 


V = Vcc = Pin 14 
GND = Pin 7 
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MTTL COMPLEX FUNCTIONS MCC7200/8200 Series (continued) 


MCC7251/MCC8251 
BCD to Decimal Decoder 


63 x 64 
(O4P) . PIN CONNECTIONS 


ao 
a1 
G2 
a3 
a4 


ol ol Ol Ol O 
ooavran 





V = Vcc = Pin 16 
- GND =Pin8 


MCC7260/MCC8260 
Arithmetic Logic Element 


83 x 85 
(40N) PIN CONNECTIONS 
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_ MTTL COMPLEX FUNCTIONS MCC7200/8200 Series (continued) 


MCC7261/MCC8261 
Fast Carry Extender 


PIN CONNECTIONS 


MCC7266/MCC8266 
2-Input, 4-Bit Data Selector 


MCC7267/MCC8267 
2-Input, 4-Bit Data Selector (o.c.) 


PIN CONNECTIONS 


\ 
5 


poe ui 


MN 
2 
ic J ar 


aft x 
aay 2 


Vcc = Pin 16 
Gnd=Pin 8 
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MTTL. COMPLEX FUNCTIONS MCC7200/8200 Series (continued) 





MCC7270/MCC8270 
4-Bit Shift Register 


PIN CONNECTIONS 


3 DATA STROBE 
110 SHIFT 


MCC7271/MCC8271 
4-Bit Shift Register 


PIN CONNECTIONS 


4 os RECSCET L } 
H ri ws Siow se 


—s 


CLOCK 
DATA STROBE 
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MTTL COMPLEX FUNCTIONS MCC7200/8200 Series (continued) 


MCC7280/MCC8280 
Presettable Decade Counter 
MCC7281/MCC8281 
Presettable Binary Counter 


3 
MCC7280/MCC8280 


rims 2 


ve yd | Wie ge i 


PIN CONNECTIONS 


CLOCK, 


72x78 CLOCK9 
12 (5GD) DATA STROBE 


RESET 


MCC7281/MCC8281 Da 


Dg 
Dc 
Dp 


MCC7284/MCC8284 
Binary Up/Down Counter 
MCC7285/MCC8285 
Decade Up/Down Counter 

3 


PIN CONNECTIONS 


2 CJCARRY IN Qy 
13 Co RESET 


COUNT 
1 CO ENABLE 
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MTTL COMPLEX FUNCTIONS MCC7200/8200 Series (continued) 





MCC7288/MCC8288 
Divide by 12 Counter 


PIN CONNECTIONS 


8 CS CLock, 

6 CI CLOCK 

1 4 DATA STROBE 
13 C4 RESET 


winter 
wed 9) a) S 
+ tte Wire 3 


MCC7290/MCC8290 


_. _  MCC7291/MCC8291 
High Speed Presettable Decade Counter 


PIN CONNECTIONS 


ples. Ls 


CLOCK 2 
DATA STROBE 


RESET 
Ao 
Bo 
Co 
Do 
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ITT rll 
||| MTTL — COMPLEX FUNCTIONS ! 
| DUO UR ERO RASARORRGAGAREROOROROGUORORRER | 


MCC8300 Series (0 to +75°C) 
MCC9300 Series (—55 to +125°C) 


These complex functions are designed for digital applications in the medium to high-speed 
range, with significant reduction in package count and increased logic per function over devices in 
the basic MTTL and MDTL families. They are direct replacements for F8300/9300 Series devices. 


0 to 75°C —55 to +125°C 


MCC8300 ; MCC9300 Universal 4-Bit Shift Register 69x82 
MCC8301 MCC9301 BCD-to-Decimal Decoder 70x85 
MCC8304 MCC9304 Dual Full Adder 65x66 
MCC8306 MCC9306 Preset. Decade Up/Down Counter 84x125 
MCC8307 MCC9307 BCD to Seven Segment Decoder 73x73 
MCC8308 MCC9308 Dual 4-Bit Latch 74x98 
MCC8309 MCC9309 Dual 4-Channel Data Selector 64x65 
-MCC8310 MCC9310 Preset. Decade Counter 75x102 
MCC8311 . MCC9311 One of 16 Decoder 77x87 
MCC8312 MCC9312 8-Channel Data Selector 60x62 
MCC8314 MCC9314 Quad Latch 63x68 
MCC8316 MCC9316 Presettable 4 Bit Binary Counter 75x102 
MCC8317 MCC9317 _ Seven Segment Decoder/Driver 80x88 
MCC8318 MCC9318 8-Input Priority Encoder 68x70 
MCC8322 MCC9322 Quad 2-Input Data Selector/Multiplexer 52x57 
MCC8324 MCC9324 5 Bit Comparator 65x66 
MCC8328 MCC9328 Dual 8-Bit Shift Register 70x88 
MCC8601 MCC9601 Retriggerable Monostable Multivibrator 48x54 
MCC8602 MCC9602 Dual Retriggerable Resettable Monostable Multi. 57x67 
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[|||] pres coum renee ez | 
| MTTL COMPLEX FUNCTIONS MCC8300/9300 Series- 
TUTNVTVEUTTUTYDPTTTV TUTTE TTT ETT ETT ETT TTT] 


TATU AT 
MCC8300/MCC9300 
Universal 4-Bit Shift Register 














mn 


PIN CONNECTIONS 


-_= 


NO ah O WON = 
“00000000 92 


at 
i f 

: pio 
a one 
Salsa) jc Hig Gs 

ae : 


SS 


Vcc = Pin 16 
Gnd=Pin 8 


tod = 25 ns typ 
Pp = 300 mW typ/pkg 


MCC8301/MCC9301 
BCD-to-Decimal Decoder 


PIN CONNECTIONS 
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MTTL COMPLEX FUNCTIONS MCC8300/9300 Series (continued) 


MCC8304/MCC9304 
Dual Full Adder 


PIN CONNECTIONS 


Y RB 
f ae 


ow 


jemi Saal - 
Miied ee Fa] 


Vcc = Pin 16 
Gnd=Pin 8 


MCC8306/MCC9306 
Presettable Decade Up/Down Counter 


PIN CONNECTIONS 


Vcc = Pin 24 
Gnd = Pin 12 





7-187 


MTTL COMPLEX FUNCTIONS MCC8300/9300 Series (continued) 


MCC8307/MCC9307 
BCD to Seven Segment Decoder 


PIN CONNECTIONS 


Voc = Pin 16 
Gnd = Pin8 


MCC8308/MCC9308 
Dual 4-Bit Latch 


PIN CONNECTIONS 


Vec = Pin 24 
Gnd = Pin 12 
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MTTL COMPLEX FUNCTIONS MCC8300/9300 Series (continued) 


MCC8309/MCC9309 
Dual 4-Channel Data Selector 


PIN CONNECTIONS 


Vcc = Pin 16 
Gnd=Pin 8 


xO + ABX1 + ABX2 + ABX3 
0 + ABX1 + ABX2 + ABX3 
YO+ ABY1+ ABY2 + ABY3 
YO + ABY1 + ABY2 + ABY3 


MCC8310/MCC9310 
Presettable Decade Counter 


75 x 102 


PIN CONNECTIONS 


hy a a ; 
Hin ete ere | fie 
eas TA nile 


Se a 


Vcc = Pin 16 
Gnd=Pin 8 
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MTTL COMPLEX FUNCTIONS MCC8300/9300 Series (continued) 





MCC8311/MCC9311 
One of 16 Decoder 


PIN CONNECTIONS | 


Vec = Pin 24 
Gnd = Pin 12 


MCC8312/MCC9312 
8-Channel! Data Selector 


PIN CONNECTIONS 


10 
11 
12 
13 

1 


* High/Low 


Vcc = Pin 16 
Gnd=Pin 8 


14.(18/9*) 


Z = Ee(ABCXO + ABCX1 + ABCX2 + ABCX3 + 
ABCX4 + ABCX5 + ABCXG6 + ABCX7) — 
Z= E o(ABCXO + ABCX1 + ABCX2 + ABCX3 + 

ABCX4 + ABCX5 + ABCXG + ABCX?) , 
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MTTL COMPLEX FUNCTIONS MCC8300/9300 Series (continued) 


MCC8314/MCC9314 
Quad Latch 


PIN CONNECTIONS 





Vcc = Pin 16 
Gnd =Pin 8 


MCC8316/MCC9316 
Presettable 4 Bit Binary Counter 


PIN CONNECTIONS 


Year Tee 
poe Nreteaiigs 
Asie Re 
4, yf ap Sa 


Gi 


te 

Pre : Pus 
ia Nee ses 
Cee nue aT 

Pip esas uw 

s ci 


Vcc = Pin 16 
Gnd =Pin 8 





7-191 





MTTL COMPLEX FUNCTIONS MCC8300/9300 Series (continued) 


MCC8317/MCC9317 
Seven Segment Decoder/Driver 


PIN CONNECTIONS 


CONSULT FACTORY 


Vcc = Pin 16 
GND = Pin8 


MCC8318/MCC9318 
8-iInput Priority Encoder 


PIN CONNECTIONS 


Vcc = Pin 16 
Gnd = Pins 
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MTTL COMPLEX FUNCTIONS MCC8300/9300 Series (continued) 





MCC8322/MCC9322 
Quad 2-Input Data Selector/Multiplexer 


PIN CONNECTIONS 


Vcc = Pin 16 
GND = Pin8& 


MCC8324/MCC9324 
5 Bit Comparator 


PIN CONNECTIONS 


Vcc = Pin 16 
GND = Pin8 
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MTTL COMPLEX FUNCTIONS MCC8300/9300 Series (continued) 


MCC8328/MCC9328 
Dual 8-Bit Shift Register 


PIN CONNECTIONS 


= ni Go 
— siege 


Vcc = Pin 16 
Gnd=Pin 8 


MCC8601/MCC9601 
Retriggerable Monostable Multivibrator 


PIN CONNECTIONS 


Vcc =Pin 14 


Le f 


Ve was 7 
oe 
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MTTL COMPLEX FUNCTIONS MCC8300/9300 Series (continued) 


MCC8602/MCC9602 
Dual Retriggerable Resettable Monostable Multivibrator 


PIN CONNECTIONS 


Vec = Pin 16 
Gnd = Pin 8 
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CHAPTER 8 
CMOS Integrated Circuits 


McMOS geometry photos were not available when 
this book was being compiled. However, all McMOS 
devices listed on the following pages are available in 
chip form. For detailed information, contact: 


CMOS Marketing 

Motorola Semiconductor Products Inc. 
3501 Ed Bluestein Blvd. 

Austin, Texas 78721 

(512) 928-2600 
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McMOS INTEGRATED CIRCUITS 


Part 
Number 


MC14000 Dual.3-Input NOR Gate plus Inverter AL,CL,CP 






Second 
Sourced 
14 v 






























































MC14001 Quad 2-Input NOR Gate AL,CL,CP 14 
MC14001B | Quad 2-Input NOR Gate AL,CL,CP 14 
MC14002 | Dual 4-Input NOR Gate AL,CL,CP 14 
MC14002B | Dua! 4-Input NOR Gate AL,CL,CP 14 





















MC14006B 
MC14007B 


18-Bit Static Shift Register 
Dual Complementary Pair plus Inverter 


AL,CL,CP 
AL,CL,CP 








MC14008B | 4-Bit Full Adder AL,CL,CP 16 
MC14011 Quad 2-Input NAND Gate AL,CL,CP 14 
MC14011B | Quad 2-Input NAND Gate AL,CL,CP 14 












MC14012 
MC14012B, 


- Dual 4-Input NAND Gate 
Dual 4-Input NAND Gate 


AL,CL,CP 
AL,CL,CP 








MC14013B | Dual D Flip-Flop AL,CL,CP 14 
MC14014B | 8-Bit Static Shift Register AL,CL,CP 16 
MC14015B | Dual 4-Bit Static Shift Register AL,CL,CP 16 









MC14016B 
MC14017B 
MC14018B 
MC14020B 
MC14021B 


Quad Analog Switch/Quad Multiplexer 
Decade Counter/Divider 

Presettable Divide-by-N Counter 
14-Bit Binary Counter 
8-Bit Static Shift Register 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 





































MC14022B | Octal Counter/Divider AL,CL,CP 16 
MC14023 | Triple 3-lnput NAND Gate AL,CL,CP 14 
MC14023B | Triple 3-Input NAND Gate AL,CL,CP 14 
MC14024B | Seven Stage Ripple Counter AL,CL,CP 14 
MC14025 | Triple 3-input NOR Gate AL,CL,CP 14 









Triple 3-Input NOR Gate 
Dual J-K Flip-Flop 


MC14025B 
MC14027B 


AL,CL,CP 
AL,CL,CP 







MC14028B | BCD-to-Decimal Decoder AL,CL,CP 16 
MC14032B | Triple Serial Adder (Positive Logic) AL,CL,CP 16 
MC14034B | 8-Bit Universal Bus Register AL,CL,CP 24 






















MC14035B | 4-Bit Shift Register AL,CL,CP 
MC14038B | Triple Serial Adder (Negative Logic) AL,CL,CP 
MC14040B | 12-Bit Binary Counter AL,CL,CP 
MC14042B | Quad Latch AL,CL,CP 
MC14043B | Quad NOR R-S Latch AL,CL,CP 


MC14044B | Quad NAND R-S Latch AL,CL,CP 
MC14046B | Phase-Locked Loop AL,CL,CP 
MC14049B | Hex Itnverter/Buffer AL,CL,CP 
MC14050B | Hex Buffer AL,CL,CP 


MC140518 | 8-Channe! Analog Multinlexer AL,CL,CP 


*Add suffix to part number on all orders. For chips, use MCC prefix, and delete package designator from suffix. 
AL 3 to 18 V, —55 to +125°C, ceramic package 
CL 3 to 18 V, —40 to +85°C, ceramic package 
cP 3 to 18 V, —40 to +85°C, plastic package 


DADAS 
ee ee Oe Oe Ue OO Ok OO OO OO OO Ue OOO TO OO | 























VV Vi 


L Limited voltage range, limited temperature 
range, ceramic package 
P Limited voltage range, limited temperature 
range, plastic package 
EFL 3to 18 V,—55 to +125°C, ceramic package 
FL 3 to 18 V, —40 to +85°C, ceramic package 
FP 3 to 18 V, —40 to +85°C, plastic package 


EVL 3to6V,—55 to +125°, ceramic package 

VL 3 to 6 V, —40 to +85°C, ceramic package 

vP 3 to 6 V, —40 to +85°C, plastic package 

Zz Limited voltage range, limited temperature 
range, leadless ceramic package 
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McMOS INTEGRATED CIRCUITS (continued) 


Part 
Number 


MC14052B | Dual 4-Channel Analog Multiplexer AL,CL,CP 









Second 
Sourced 






















































MC14053B | Triple 2-Channel Analog Multiplexer AL,CL,CP 
MC14066B | Quad Analog Switch AL,CL,CP 
MC14068B | 8-Input NAND Gate AL,CL,CP 


MC140698 
MC14070B 


Hex Inverter 
Quad Exclusive OR Gate © 


AL,CL,CP 
AL,CL,CP 































MC14071 Quad 2-Input OR Gate AL,CL,CP 
MC14071B | Quad 2-Input OR Gate AL,CL,CP 
MC14072B | Dual 4-input OR Gate AL,CL,CP 


MC14073B | Triple 3-Input AND Gate AL,CL,CP 

























MC14075B | Triple 3-Input OR Gate AL,CL,CP 
MC14076B | Quad D-Type Register AL,CL,CP 
MC14077B | Quad Exclusive NOR Gate AL,CL,CP 
MC14078B | 8-Input NOR Gate AL,CL,CP 


MC14081 
MC14081B 


Quad 2-Input AND Gate 
Quad 2-Input AND Gate 


AL,CL,CP 
AL,CL,CP 









MC14082B | Dual 4-Input AND Gate AL,CL,CP 
MC14093B | Quad 2-Input NAND Schmitt Trigger AL,CL,CP 
MC14160B | Decade Counter (Asynchronous Clear) AL,CL,CP 
MC14161B | Binary Counter (Asynchronous Clear) AL,CL,CP 












MC14162B 
MC14163B 
MC14174B 
-MC14175B 
MC14194B 


MC14408 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 


Decade Counter (Synchronous Clear) 
Binary Counter (Synchronous Clear) 
Hex D Flip-Flop 

Quad D Flip-Flop 

4-Bit Universal Shift Register 








Binary-to-Phone Pulse Converter 






MC14409 Binary-to-Phone Pulse Converter 
MC14410 2-of-8 Tone Encoder 
MC14411 Bit-Rate Frequency Generator 


MC14412 
MC14415 


Universal Low-Speed Modem 








Quad Precision Timer/Driver EFL,FL,FP, 


































EVL,VL,VP 
MC14419 | 2-of-8 Keypad-to-Binary Encoder L,P 
MC14422 |} Remote Control Transmitter P 
MC14431 12-Bit A/D Converter LP 


NNa a =] po eo a a] oe 2 2 | @ es 2 or J or or er os a |] or a es a | er or os ns 
kAOHOH ALDH AANAIANDADIAAANAIAOAAAIAAADAlLAAAAA!L AH AOD OH 


as cuveafernnafeeneafen een 


MC14433 | 3% Digit A/D Converter L,P 




































MC14435 | 3% Digit A/D Logic Subsystem EFL,FL,FP, 16 
EVL,VL,VP 
MC14440 | LCD Watch/Clock Circuit LZ 40,36 
MC14450 | Oscillator 216 Divider/Buffer LP 6 
MC14451 Oscillator/Divider/Buffer LP 16 
MC14452 Digitally Trimmed Frequency Divider P 14 








MC14490 EFL,FL,FP, 


EVL,.VL.VP 


Hex Contact Bounce Eliminator 


































MC14501 Triple Gate AL,CL,CP 
MC14502B | Strobed Hex Inverter/Buffer AL,CL,CP 
MC14503B | Hex 3-State Buffer AL,CL,CP 


MCM14505 
MC14506B 


64 x 1-Bit Static RAM 
Dual Expandable AO! Gate 


AL,CL,CP 
AL,CL,CP 





















MC14507 | Quad Exclusive OR Gate AL,CL,CP 14 
MC14508B8 | Dual 4-Bit Latch AL,CL,CP 24 
MC14510B | BCD Up/Down Counter AL,CL,CP 16 
MC14511B | BCD-to-7 Segment Latch/Decoder/Driver AL,CL,CP 16 





BAGH & 


*Suffixes defined on page 8-2. 





McMOS INTEGRATED CIRCUITS (continued) 


Part Second 
Number Sourced 


MC14512 

MC14514B 
MC14515B 
MC14516B 
MC14517B 


MC14518B 
MC14519B 
MC14520B 
MC14521B 
MC14522B 


MCM14524 
MC14526B 
MC14527B 
MC14528B 
MC14529B 


MC14530B 
MC14531B 
MC14532B 
MC14534B 
MC14536B 


MCM14537 
MC14538B 
MC14539B 
MC14541B 
MC14543B 


MC14549B 
MCM14552 
MC14553B 
MC14554B 
MC14555B 


MC14556B 
MC14557B 
MC14558B 
MC14559B 
MC14560B 


MC14561B 
MC14562B 
MC14566B 
MC14568B 
MC14569B 


MC14572 

MC14580B 
MC14581B 
MC145828 
MC14583B 


MC14584B 
MC14585B 
MCM14505 
MCM14524 
MCM14537 
MCM14552 


8-Channel Data Selector 
4-Bit Latch/4-to-16 Line Decoder (High) 
4-Bit Latch/4-to-16 Line Decoder (Low) 
Binary Up/Down Counter 
Dual 64-Bit Static Shift Register 


Dual BCD Up Counter 

4-Bit AND/OR Selector 

Dual Binary Up Counter 

24-Stage Frequency Divider 
Programmable BCD Divide-by-N Counter 


256 x 4-Bit Read Only Memory 
Programmable Binary Divide-by-N Counter 
BCD Rate Multiplier 

Dual Monostable Multivibrator 

Dual 4-Channel Analog Data Selector 


Dual 5-Input Majority Logic Gate 
12-Bit Parity Tree 

8-Bit Priority Encoder 

Real Time 5-Decade Counter 
Programmable Timer 


256.x 1-Bit Static RAM 

Dual Precision Monostable Multivibrator 
Dual 4-Channel Data Selector/Multiplexer 
Programmable Oscillator-Timer 

BCD-to-7 Segment Latch/Decoder/Driver 


Successive Approximation Register 
64 x 4-Bit Static RAM 

3-Digit BCD Counter 

2 x 2-Bit Parallel Binary Multiplier 
Dual Binary to 1-of-4 Decoder 


Dual Binary to 1-of-4 Decoder (inverting) 
1-to-64-Bit Variable Length Shift Register 
BCD-to-7 Segment Decoder 

Successive Approximation Register 
NBCD Adder 


9’°s Complementer 

128-Bit Static Shift Register 

Industrial Time Base Generator 

Phase Comparator/Programmable Counter 
Dual Programmable BCD/Binary Counter 


Hex Gate 

4 x 4 Multiport Register 
4-Bit Arithmetic Logic Unit 
Look-Ahead Carry Block 
Dual Schmitt Trigger 


Hex Schmitt Trigger 

4-Bit Magnitude Comparator 

64-Bit Static Random Access Memory 
1024-Bit Read Only Memory 

256-Bit Static Random Access Memory 
256-Bit Static Random Access Memory 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 


AL,CL,CP 


AL,CL,CP’ 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL 
AL,CL,CP 
AL,CL,CP 


AL,CL,CP - 


AL,CL,CP 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 


AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL,CP 
AL,CL 
AL,CL,CP 


NMOS Devices Designed to work with the MC14422 CMOS device: 


2 
ow 
al 
vw 
a 
v 
wa 
val 
ji 
ww 
vd 
ea 
iw 
vw 


i 





MC6525 Remote Control Receiver 28 
MC6526 Remote Controi Receiver 28 


*Suffixes defined on page 8-2. 
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APPENDIX A 
Standard Visual Inspection 


The following specifications and documents provide the visual inspection criteria for Motorola chip devices: 


STANDARD SPECIFICATIONS 


MIL-STD-750 Test Methods for Semiconductor Devices (Method 2073) — 
MIL-STD-883 Test Methods and Procdures for Microelectronics (Method 2010) 


MOTOROLA SPECIFICATIONS 


12M53030J Visual Inspection of Integrated Circuits 

12M53449J Standard Hi-Rel Internal Visual Inspection Criteria 
12M54725F Visual Inspection of Silicon Packaged Chips 

12M54977F Zener Diode Dice Visual © 

12M55254L Visual Inspection of Silicon Wafers (for Wafers and Chips) 
12M55367J5 Internal Inspection Criteria for Microelectronics equivalent to MIL-STD-883 Class B 
12MRBO0104A Visual Inspection of Silicon Vial Packaged Chips 
12MRBO1715A Visual Inspection of Silicon Flip-Chip Packaged Chips 
12MRBO3061A Silicon Power Transistor Chip Inspection 

12MRB03265A Visual Inspection of Silicon Wafers Prior to Bump Processing 
12MRB04044A Shear Test for Flip-Chips 


Copies of the military standards can be obtained by writing the Naval Publications and Forms Center, 
5801 Tabor Avenue, Philadelphia, PA 19120. Copies of the Motorola specifications should be ordered 
‘from your Motorola Sales Office. 


The following visual inspection criteria used by 
Motorola are not included in the documents listed. 


Metal Splinters. A chip shall be rejected if it con- 
tains metal splinters long enough to bridge any two 
metallized areas. 

POWER TRANSISTORS 


Visual inspection is performed per MIL-STD-883, 
Method 2010, Level B, with the following addi- 


Clarifications 


tion: 

Metallization Bridging. A chip shall be rejected if 
bridged metallization reduces the distance between 
two metallization strips to less than 75% of the 
design separation. 


Excess Die. A chip shall be rejected if a portion of 
an adjacent die with metallization is still attached. 


SMALL-SIGNAL RF TRANSISTORS 


Visual inspection is performed per MIL-STD-883, 
Method 2010, Level A or B (customer must specify 
which level) with the following additions and clari- 
fications: 


Additions 


Excess Die. A chip shall be rejected if a portion of 
an adjacent chip with metallization is still attached. 


Scribe Line Limit. A chip shall be rejected if a 
scribe line is not contained within the scribe grid. — 


Chip-Out. A chip shall be rejected if at least 2/3 
of each edge is not intact. (This applies only if the 
entire thickness of the chip is missing.) 
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Cracks and Chips. 


NPN Transistors: A die shall be rejected when 
there is less than 0.1 mil of passivation visible 
between the crack or chip and the operating 
metallization or collector-base junction and the 
edge of the die. 

PNP Transistors: A die shall be rejected when a 
crack or chip extends within 0.1 mil of the inside 
diffusion tine of the annular ring (guard ring). 


Scratch Metallization. The scratch criteria does not - 
apply to the metallized annular ring. 


DIODES 


Visual inspection is performed per MIL-STD-750, 
Method 2073, with the following additions: 


Missing Metallization. A chip shall be rejected 
when the device has more than 10% missing metal 
in the window area. 


Excess die. A chip shall be rejected if any portion 
of an adjacent chip with metallization is still 
attached. 





APPENDIX B 
Die and Wire Bonding 


Some considerations in bonding Motorola die to a substrate. and attaching connecting wires to 
the top bonding pads are presented here. If additional or more detailed information is desired, 
manufacturers of die and wire bonding equipment and materials should be consulted. 


DIE BONDING tn order of increasing loss, the techniques are gold- 


Three major categories of die bonding may be 
used with Motorola conventional chips: 

1. Eutectic braze (hard solder) 

2. Soft solder 

3. Epoxy 


Eutectic braze is the predominate die bonding 
technique in use today for small-signal devices; 
however, the trend is toward epoxy bonding, es- 
pecially in multi-chip hybrid circuits. Soft solders 
are popular for the assembly of low-cost devices. 


Die bond quality is a function of the number 
of voids in the bond area. As the void area ap- 
proaches 20% of the total area, thermal resistance 
noticeably increases, causing a reduction in the 
power handling ability of the chip. 


Eutectic Braze. The eutectic braze or hard solder 
includes gold-silicon, gold-germanium, and gold- 
tin. The best material to use is determined by 
the backing material of the chip as indicated in 
Table 1. To improve wetting, thereby reducing 
voids, chips should be ‘‘scrubbed”’ on a pre-heated 
mounting surface. A preform is also helpful in 
reducing voids and is recommended when bonding 
large die. 


Large power die (over 20,000 square mils) are 
difficult to bond using eutectic braze because of 
the different thermal coefficients of expansion of 
silicon and package materials and the high temp- 
erature required. To avoid cracking the die, a 


“moly”’ insert is used in the die bond for stress: 


relief or a soft solder bond is used. 


Soft Solder. Soft solders include tead-indium- 
gold and tead-tin. They are useful for low-cost 
assembly of power circuits, where temperature 
cycling is not extreme. Use of preforms is recom- 
mended but scrubbing is normaiiy not necessary. 


Epoxy. Epoxies may be used with chips having 
any metallization. Both conductive epoxies (gold- 
filled and silver-filled) and electrically insulating 
epoxies are now available. They are solvent free 
and cure in 20 to 45 minutes at temperatures 
under 150°C (typically 100-120°C).. The cured 
epoxies readily withstand subsequent wire bond- 
ing at temperatures up to 400°C. 


Comparison of Die Bonding Techniques. Each 
technique generally has specific advantages and 
limitations in terms of chip power dissipation and 
electrical degradation. A decrease in power dissi- 
pation capability of the chip occurs as the thermal 
resistance of the die bond is increased. The gold- 
silicon bond exhibits the lowest thermal resistance. 


silicon, gold-germanium, gold-tin, the soft solders, 
and epoxy. The epoxies have significantly higher 
thermal resistance than the others. 

Electrical degradation of the chip may result 
from the temperature required to secure the bond. 
Gold-silicon requires a bonding temperature of 
over 380°C, the highest of all bonding techniques, 
while the epoxies have a cure temperature of less 
than 150°C. 


Surface cleanliness is of primary importance if 
degradation (usually in the form of a loss in hee 
at low currents) is to be avoided. Consequently, 
care must be taken in handling to avoid contami- 
nation, particularly if the chips are not passivated. 


WIRE BONDING 


Wire bonding may be conveniently classified into 
two types: thermocompression and ultrasonic. 
Both types may be used with Motorola chips, 
with either gold or aluminum wire. However, 
less trouble with voids (caused by the formation 
of intermetallic compounds on the chip surface) 
occurs if the wire material. is similar to that of 
the chip top metallization. Similarly, it is de- 
sirable that the post of terminal material be the 
same as the wire. Intermetallic contamination 
can form at temperatures above 150°C and is ag- 
gravated by temperature cycling. 


Thermocompression Bonds have been in use by 
the industry for along time. Two types are in use 
today: ball and stitch. Comparisons between 
the types are shown in Table 2. 


Ultrasonic Bonding is a more critical process than 


thermocompression bonding. Because there is no 
clear understanding of how the ultrasonic energy 
and its rate of transmission are related to making 
a satisfactory wire bond, the fabrication pro- 
cedures must be empirically determined to make 


reliable wire bonds. Since bonding may be dane 
at low temperatures, the formation of inter- 
metallic contamination is greatly reduced during 


the bonding process. 


The ultrasonic process, is normally used with a 
wedge tool which is lowered and raised by pivot- 
ing, has three limitations that become particularly 


acute in hybrid circuits: 


1. The bond surfaces must be uniformly rigid. 
2. The height of the die and terminal bonding 
surfaces cannot vary greatly form device 
to device. 
3. The device must be rotated to align the 
two bonding sites with the wire*. 
*Such rotation is inconvenient and it can con- 


tribute to operator error in devices with complex 


bonding pad location patterns. 


APPENDIX B (continued) _ 


The first requirement relates to the need to couple 
the ultrasonic energy into the bonding area. The 
other two requirements are relaxed if ultrasonic 
ball-stitch bonding with gold wire is used; since 
the tool moves vertically to and from the bonding 
surface, there is no need to align the two bonding 
sites to avoid the wire in moving from the first to 
the second bonding site. 


Consequently, gold-wire ultrasonic bonding is 
finding more use in hybrid circuits. 


Bonding Compatibility. Care must be exercised 
in assembling hybrid circuits to avoid weakening 
or destroying the die bond during wire bond. In 
general, a high temperature process should not 
follow a low temperature process, epoxy bond- 
ing excepted. 


REFERENCE: 
Harry A. Schafft, Testing and Fabrication of Wire 
Bond Electrical Connections — A Comprehensive 
Study, National Bureau of Standards Technical 
Note 726, Washington, D.C., September, 1972. 


TABLE 1 — Data for Die Bonding 








Most IC’s 


re 
Au 


Power 
CrAg Soft Solder 





Au___| Eutectic Braze | AuSi__| 
Zeners 
CrAgAu Hard Solder 
CrCuAu Soft Solder 
Soft Solder 


Shottky Barrie CrAg Soft Solder 
Rectifiers 


PbSn 
(95-5) 





Eutectic 


Optional!* Not Used 







Optional Recommended 






Bonding temperature should generally be at teast 20°C above eutectic temperature, 
Inert atmosphere (N52 or NoHo) is recommended. 


*Scrubbing is recommended on chips greater than 1000 square mils. 


TABLE 2 — Comparison of Thermocompression Bonds 









Feature 


Bonding Pad Area 


Alignment for second 
bonding site 














Not required 


Large — approximately 4 times 
wire diameter. 


Limited by the tensile strength 
of the wire just above the ball 
which has been fully annealed 
during flame-off. 








Small — oblong (2x4 mils for 
1 mil wire) 


Wire is deformed at the bond so 
that a significant reduction occurs 
in the wire cross-section adjacent 

to the bond. 


Bonding sites must be aligned with 
the direction of the wire feed and 

the bond-machine to avoid twisting 
the wire adjacent to the bonds. 





















NOTE: Since both ball and stitch bonds.are made with a capillary tool , both may be 
performed on the same equipment. {t is common to bail bond to the chip and stitch bond 


to the post or terminal. 
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